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Abstract of JP20021 21 186 

PROBLEM TO BE SOLVED: To provide a pyrrole compound having protein tyrosine phosphatase 
inhibiting action and useful as medicines such as prophylactic and therapeutic agents for diabetes 
mellitus. SOLUTION: This compound is represented by the formula [XI and X2 are same or different 
and each represent a direct bond or a spacer of 1-20 atomic numbers of main chain; either one of R1 
and R2 has a substituent group selected from carboxy-1-6C alkoxy group or the like, which may have a 
substituent group or a cyclic group which may have a substituent group and the other is a cyclic group 
or the like which may have a substituent group; R3, R4 and R5 each represent hydrogen atom or the 
like and R4 may form a ring which may have a substituent group together with R3 or R5] or its salt. 
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H2-=5:i:') : 

(3) l^rv^L3ffl<?)Sfii« (iff*L<{±, J\ciyy^^. 
★iSa^i:') ^^LX^^Xi>Mt.iTf\^^=iUym 
tli. -CsC-, -CHj-CsC-, -CH2-CSC-CH2-C 

H2-=5ri:') ; 

(4) -(ai2)«iO(ai2)„2-, -(cH2).iS(CH2),2-, -(c 

H2),,(II(ai2),2-, -(CH2)«,SO(ai2).2-, -(CH2)„S 

02(CH2),2-, -(CH2)„NR6(CH2)„2- : 

(5) -(ai2),3C0-, -(ai2)„3C0NR6(CH2)M-- -(c 
H2)„3NR6C0(CH2),4-. -(CH2)„3S02NR6(ai2)»4-, - 
(CH2),3NR«S02CH2),4-v -(CH2),3a]0(CH2)„4- ; 

(6) -(Ol2)„6NR«C0NR6''(CH2)„6- ; (RHimib^M 
m$: ; R"{iR«t|sISIS^ : wlfcJ:J/w2{±0'5:»'^L 5«0 

^^l4<r)mWLi. «>'5w3+w4*<0^(.^l,6$: : w5fcJ:tX 
h6(40^l(^t3C0^Sr, *»Ow5+w6A^0^5^^^L5S:^^ 

[00 12] r±i®<7)m^l'5ri'^L2 0(7)X'>^— t 

(,^Ci.2or;u=«puy (»*L<«Ci.8T/w='rUy) tfz 
(±C2.2oT;u^-^>' (Sf* L<{4C2.8T;I.^-^>) 

{41=5rV^L3<i60a«i» mtKlit. ^nd^vM^, * 
i^^rf ) SrWLTV^Tt)J:V^C,.2or;U^Uy (Sf* 
L<{4, Z^.^TiV^l^y) X'hh. X^tfciiXili. $ 
<Dtc»tU<«±, m^^ttziiCi-iT/i'^i'yxh 
S ( I ) *3t«4 (II) tfci^T, XiiiXX/Xii)K 
m-tfcim^j:-:>X . f^^WztiCi-iTll'^UyX' 

hhzbmtiw 

[00 13] R,, R2. Ri.ttiURi^X'Tfi^iXl 
;^3df~>^fcJ:t^'2) SQS$r*Lt^^T t J:v^;!?/^t" 
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[0014] v^m^mmmt ixn. mummm. 
tmihfii. ^mm.%mm(^mmtLx\i, mi 

{j:2-t*'j>'';u. 3~tr'j>'';L'. 4-fc:'J>''vu. 2-h* 

- b* 'J 5 3 - f 'J yV-)V. 4 - f 'j 

2-t7x-;l', l-fc'o>j/i/. 2-h"oU;L'. 3 

-tpy/k i-'fsrvu/K 2— ^s^^yy/u, 4 
-^S^^V'j;w. S-'f srr'J;P. i-f^^'Jyp, 
3-h*5'/'J;u, 4-t7V'U;p, y^j-^-^yj/i', 
^y^T/'j/u. 2-^T'/';;i/, 4-f-rr';;u. 5 
-f-r^'J/l/. 2-:t#^fy'J;l'. 4-:t=Jr-tyy/i'. 
5-7f^-ty'';;u, 1.2. 4-5j-^-tv''ry-/w-5 

-'f/P, 1. 3. 4-^^-9->''7y-;P-2-'f;U, 

1,3, 4-f-ri''ry-;i--2--<;u> 1. 2, 4- 
h u ry-;p- \-^)v. 1 , 2 . 4 - h y ry-^u- 
3--f/p. 1.2. 3-hi;ry-/i^-i--^;i'. 1. 
2. 3-h'jry-;i/-2-^;p. 1. 2. 3-hyr 

y-yP-4— f;P, TVy^r-iV-l-^iV, rh^y 

-/t'-s-'fyu, 2-4ry'j/i-'. A-^ 
yj/L-, 2-=3r-^y|;/^, 4-jf^yii;u, 2-jfyjf 

<y;«:^ S^^y-;l'- 1 — < '^yX'f S:/y- 

/P-2-^;U, yH-;u- 1 -^/L-, 'fyH-;i'-3 
1 H-'f y^^y-;i^-3-^;U, IH-tao 
[2. 3-b] e5i''y-2-'f;U. IH-l^DD 
[2, 3-b] fij j/'>-6->f^l^, lH--^5:J^y 
[4, 5-b] h-i;^"y-2--<;l', lH->f5ry 
[4. 5-c3 t'J>'>-2-'f;U. lH--<Sry 
[4, 5-b] t7vy-2-> f;HfA«WonS, 
[0015] f^^Sffij^ttDJ^bksgSt LTti- ^Slfit 

S'Srv^Ll 0^7)^^5f#]^^i*^^<bJ<SS*^^f^ 

{i. i'^'07'ntVU. i^^ny^/U, i^^'a'<>--?-;L', 
v^DA^dfy-yU, v^'D'^rf-yl^. y-^'DsT^'^/l/. t' 



v-iJ'aCS. 2. 1 ] 'sr^/U, h'v:7D [2. 2. 
2] ^r^'^/U. h'j/^'o [3. 2.1] ^:?f-;U. t'i/^' 
P [3. 2. 2] y-y|^, t'j^i^n [4. 2. 1] 
yl', t'xii'D [4. 3. 1] Ti'/U. h'Jy^'n [3.3.1.1 

tLTJi, >'^'a7•^'>^r./^. >'^'o7'r-/l', i'^'o 
'<>'f--;Kfi^^ 2-v'j!'o^yry-l-'f/U, 3- 
v7n'<.yf-y-l--f/l.') . >'^'n^dE-b-;K^J, 
2->'^'o'\:Sr-ty- 1 --f 3 ->'^'a^^-by- 

2. 4-i/^'P'^y^'vxy- 1 . i^^u^^ 
•tyx:r;Kfl^. 2, 4-^^'D'^df-9-v'xy- 1 -^f 

2. 5-v:?aA.df-!fi^'xy- 1 --^yu) ^ri:>-^ 

tc. 2. 3->''hKD-iH-'fyT>-2-'f;l.'S:i:' 

[0016] #^#s^«sgsst Lrti, mumm^ 

^M^*>^>aStfixl.'N.roKi'2r 1 '5r>'>L4 li^fftl. 

mcmmmt , i ^rv ^ 1 2 flii?)g3KMi^5- 6 « 

bLXii. mHil-\^aOi^~i\^. t''<y>'V. t/W 
;n "J / , i-^it^il't^ D / , 1 - 1:'<.7 i'-zl' , 'sdf 
f-uy-^ 5y-l-'f;l/, Tr^i^yji/y- 3-^/^', 
f-7'yy>-'y-3-'fyi.', 5^^yu>''y-3--f/u, 
2-jrdfy'f s^^yjv'y-i-.^/i., 2, 4->''3|-dr 

y^ SryiJi^'y-S--^/!.-. 2, 4-i/5rdfy;t^-t;- 

yy>-'y-3-^/k 2. 4-i''^^yjt-^-9-yij>''y 
-3--f/u. 2. 4-i'';f^y^ry'Jxy-3-'f;i. 

h'7 X - 'J ^i.-^ t'iocs. 1 4 r u -/UT'$)4 , t s 

7x:i7l^»*Lk\ 

[00 1 7] R,. R2. R,,t/::{±R2„TiK$fLl. 
VNoyyJI^(^, 7"/3g, iS«, ftS?. a-^S^i:'). 

KiiCi-e) mmm\:^mm. mmi^ix\<^xi> 

1-12 (»*L<WC,.e) ryun^i/. SSJSSrWUTO 
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^t'*w^>iii.. ±iesas<^scii, mmm^i^ 
[00 18] fline '"aj|is^:tL-rt^-ct>j:v>c,.8» 

tf, xf-;i/. roe;!/, -fyrntT/P. 

/U. ^y7'f-;l', sec-y-f/U, tert-7"f-/P, '><.>-f- 

rc5.HT';-;i.j fctTJi, mi ^mmj tixm 
ixii. mm, ^yi^/i', yx^i-)V, y^x-zM 

h'j7x-;Mf';U. 1— ^7f■/Mf-;^, 2— ^ 
7'f-;U^^;U, 2,2-£/7x-;UXf-/P. 3-7x-yU7' 
QtVP, 4-7x-7U?'f-;l^, 5-7x-;l/'<.y^/P^t' 

4. 

[00 1 9] frlE >"g«|3£$.:^Lxv^Tt>J:V^C 

1-12 (»^L<<iC,.6) r/l^r?dfvj t^fcJtl, re,. 12 

r^/I^Tl-^i^, :^^'^;l/jJ-^>', ri^/U 

'pill.. Me ^mmi^Lx^yc{>x\^c^.,i7o- 
mt\i7x.=-)i'^i^i'. 1— ^7^;^;^•^j^. 2— 

7f-/W^#v'S:i:'*W'?>itS. Me rjg}ilS^«-Lt 

x.^-f-lVt^i^, x7x-;U;<f-/l'3fdf h'j7xr. 
/Mf-/l/:t^>', l-"^7■?-7^^f•;^:!r=^fi', 2-:>-7^ 
2.2->''7xr.;ux^/l.3fdf j/, 3-7 
x:::y|^rDt;P:t^i^. 4-7x-;U7'f-yP;t^j^, 5- 
7x-;U'<>'f';l'^dfv, 6-7x-yl^Jfx/Uj{-=^>' 



[0020] fiis mmm-^Lx^^xhX^^z^.^Tiv 

7"^^U^3r, sec-7'f-/Uf-:t, tert-T'^ 

I., fffla <■ S«iSS"* LT I ^rt> J: v^C6., 4 T 'J 

7x:::;l^f-5j-, l--^7f•;^f•:t. 2-^7^;u^7r^t' 

LT{i, OiiUff^v-^-'yUf-Jt. 7x^-f-;uf':t. >''7x 
^;Mf-;P^:t. b'j7x::i;Mf-yU^jr. 1—^7^- 
;Mf-;U-f:^, 2-t7f-;P><f-;Pf-:t. 2.2-y7xr. 
yl/X-fyPf-T}-. 3-7x-;l^rnb"yi/f-j}-, 4-7x-/l^ 
7'f-/l/f-:t, 5- 7x-;U'<yf-yUf-5r^i:*»Wf>ii 
•s, frie '■smsS:WU•CV^•CtJ:^^C3.,oi^^'P7v^ 
[002 1 ] Me r^y-Ci.6 7;w#/wrsyj fctr 
y . -f y r a tvpr s y . /f-/ur s y ^: t'* Wi>a 

2.. Ma ri^'-Ci-eT/Pdr/Ursyj ttTti, |J!l;ttf 

i^'y-f/PTsy, vxf-/ursy, ^-'robvi^ray, 
S r«Sli83tj k LTJi. MB ^Wm^ t ixmypt 

[0 02 2 ] Me ra8ia$:tLT^^r*>ivCi.8li§|» 

'J-^l'j s ^m.im^tlX^^XhJ:\>■^C^-ic,TyJ^■^ 

^•j . ^wm.i-^Lx\'^x\ji.^-^Zz-x^ro-fVi:^ 

J , rsjass-WtTV^TtJ:i<K7-i9T7;P*/U 
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T i i V ^Ci . 6 T;^#^^- */l';K-;l/. C, .g T;l' 3 =^f - 
^^T >- ^T t) J: V ^C, . j r;U^f /P- * S H . 

[00 23} CCt', ryNny'WL^ixTUTtiOC 

{4. fi?lJ;l{^l^V^t5^i. »^ U<<41^v^L.3il<7)An^r' 
7 US, 3'^«^:ii')Sr*LT 

I- t J: t ^c, . 6 r;pa x'Sr hitmfhfih, mmt 

LTti, <JiR<f^ ->'7yUjra^ hJri', b 'J 7 
;U:toj>< hdf i', xh^ri/. 2.2.2- h 'j7/l':toxN 

Ta--K^x, ^yrD--Kdf£/-, yhdfv-, 4.4,4 
-h'J ^yP^n^h-^i^, y7'N=>fi/. sec-yh-=if 

kLtfi, ^J;cff, l=SrV^L5(l, »J L<^4l^V^L3^I 
<r>/\x3yywi-m. 7 igS. a-^lg^i:) 

tf/l^f-^r. y7*of;P^;t. T'-fyPf-^t, 4.4.4- h 
U7;l'5ro7'f-;Pf-:t. sec-yf-zPf-JT, tert-r-f 

I). r^:y-Ci.5 7;U:Sf7UrS/j . r iZ-Q.^r/l^df- 
Lxm^^itzmmwhtih. 

[0024] n^.zT)Vni^i^-i7)V^-~)V\ tLX 
14. plJtJ4^ h=Jfi'7:?yl^'-n'-yl^. X.h^i^tllV^'.=~)V. 



* Wbill. . r :e / -C, . 6 T/l^^/P-TlZ/P^'N'^:-^ /l- J 
i:tT{4. ^J;t.(4';<-?-yi'/7;U''<^'f;P, x^;i/;!^;P-'\'t 

/PVN'^ >f xf- yu> ^JViDW^'^A iV*j:}£timi 

yW-*;u.-K4f9-5 H^irf *«^tf (S>ns. ^Sdlsf^li: Lt 

(4. «?iJx.(4'r-bhr5 H, h<J7/l';tor-thr5 K, 

-•K^i^X?/U+C^-^5 h\ 7'bdf£^;^,u,-ffdf-<^5 H^iri:*^ 

J4, W;i^^;'<f•/^;^./^J^x/^T5/s xf-;i/x/i.-*x;w 

xhdfv?;^/u;r:ri/U5r^>-. 7'n<-Kdfv-;>;7/i'H^-/U7fJr 
X. 7'^^i/X?/^^K-;^:t^>'^:i;>W^.ns. rqt 

^ i^ta fc'* W ^.iiS . r i; -c, . g T/i^^/P - /uv 
dfi/. yxf-/i';&;i.y\'t yl'^l-^ i^'5:i:'*Woii4 . 

LTt4. mile ^wmi b Lxm^^uzi^m^mf^ti 

ttz. ^Ci.eTlU^Jl-X'mm^tlX^i^XijX^^C 
3.,c>'^'t^T7^^'^J t-*J«tl> rc,.6T;l'=Sr/Uj i:Lt 

«4, «?iJ;t(f;><f-/U. x^;u. ratvu. -^yrDtvu, 

7"f-;P, 'fyT'f-ZU, sec-y^>\^. tert-7>/U. 

[00 26] Mie ^T-y/ij bLxii, mm. st: - 

CO-R\ -CO-OR\ -C0-NR7R8. -CS-NR7R8, -SO2 

-fc -sQ-w» Ci^4'. RmcoAimm^f. (ii)s 
m^Lx^^xi^x^mmmm-.fC'iivo mm^t 

/L-Srs^L ; ict.fi»bim^timm^.^b t hizmm 
i:^Lx^^xi>x^^i^mmmmm^mf^ix\>^xi>j: 

[0027] fCttzti.K'^X'^^tli raijia^WLT 
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^'^xhii^^^mm} {cfctts ^mtmss tlx 

iSa) - f ) *{ifSLV^. 

a) Ci.6T7l/df;K0!);c.tf. X^;U, TotVU, 
^yrot;!/, -^vyf-zU, sec-rf-zP, ter 

b) C2.6T/Uir-;Kpijt(f, t'-;p, T'j;i., -fyru 
''.-yl^. 2-7'T-yl^'5ri:') : 

c) C2.8r;U^-;KfiBJ;c.(i\ Xf-nyU. roAVl^Jf;!/, 2 

d) C3.,oi^^DT/l'df;Kfiaji.{f, j/^P7*nhVl', v^' 

e) C6-i4T'J-'K^)^{f- 7x-;l'. l-'t7^yu, 2- 

■^7f-;l', 2— ^yf-zl', 2-ry;^'J;U^:i:') : 

7x-;l'>f-/U, M;7x-;w><f-/P. 1— f7^/M 
2--f7f-;Mf-;l-, 2.2-v7x-yUXf-/l^, 3 
-7x~/l/rDtVU. 4-7xr.;l^7'f-;U. 5~7x~;l- 

[00 28] '■g^^$::tL.TV^-CtJ:l^^-(b7KSSj 
icfettl. rs^^j t\.X\t. mifi rgmSSrWLTi.^ 
riJ:t>C,.8)iglBifilift^bl<«3tj ^rt'tfcltS ^WSk 

[00 29] R7*;/t:«iR7«t'^$fi.|, rag|s$.:^L-C 
.tt^^^SSj tmihtlh, R8T*§ill. rc-sT/U 

[oo3o]R7tR«t mm-h^wmt t i tCJg^ 
tt ^mmt:tix^^xi>j:^^^mmmmmj tcfcit 
I. r^^sgigjg^j bLxti. mm. m^^miz 

y. t/i/jhUy. f>?}-t;»^*'jy, t'^.^yy, tfo'; 

m^^i izmi rggi^j i; ma ^Emmi 



[003 1] rri^/Uj (i, ff^ L<{±. 
;w*:jfi^. ;^;L'A'^:-^/p. /^a'fy-Wi^ixx^^Xh^^.^ 

h^>';^/U-1^:::/K Tn.-Kdf i';^/l"t::::/U, tert-7'h 

(fW, '<yV-</l', l-:>-7 h-Y/U. 2— 17 h'^/P^ 

yU:t=¥i/*/i';K-/t'. 1— ^7^y^;t^i';<7Z^-i^-;^. 2 
— ^7-7■;^;1■dfi'*;^-1^-;^'5ri:') . c,.^^7yiv^iv 
^=Sfi'-;»5f;P'-K-/L' (fl«l. '<y>'';i'3r^i^;&;l'4?-;P. 
7x^>f-;Ujr^v-;;?/l.,-nr.;U^i:') , 1i^ii;<f;l^;K~/l^ 

yxf-;L-;>&/UA^^yU, Xf-/l/;<f-;l/ 

[003 21 iiid rri^/ursyj t L,T(i. pi|;c{f, 
Krie rrv'/Pj t-liSrv^LaflilSgl^ii/^rsyA^ajStfi?, 

iX. *f^L<(i;. 5t : -NR9-COR'0. -NR9-C00Ri«^ 
-NRS-SOzRif. -NR9-CONR"'«Rio'' Cl'i^'. R«ti* 

i ; H'O'liwimi-" bmnm^: ; R^MiRstRSHSr* 

[00331 IS rri^yPTS/j <i, L<ti, 
5/1^75 7, ^No^'y^b$ixrt^rtJ:v^c,.6r/i^=5f/i^ 

-;5f;W-K^-t^S H h\ hU7 

^t') , C6.,4T'J-;U-;&yP*^Jf-tS F (^J. 7x:i 

■t$H (W> '^y>'>;<^/l^-i<^-t5H=5:t') , mmmA 
;u-i<df-ts H (W. '<yyf':t7xy-2->fyP;&/i^.-if 

^■^-Sh'^ri:') . Any-y-ft$ixTt^Tt<}:t^Ci-6T;P 

H. xKdfi':<^/P'-J<'Jf<fS K. 7'D,-Kdf->';!?;P;J<df-tfS 

$7^rf ) . >'NDyy^l:$iiti'^TtJ:iK,.6r/u^/P 

7)l-^ay(^i\.:KH-7ix-jl-r 5 7 . xf-zl/X/l^^-zl^T 
57^:i:'). C6.,4r'J-yk7>/l.*:iyUrS7 (^1. 7x 
::l;^;<;^7^ - /ur 5 7 5: t' ) i:' t'* I. . 



(a 2) )02- 



121186 (P2002-121186A) 



C00 34) ffie f7i^/u^^'>} tLTid, mm. 

tKii. -0-COR". -0-OOOR". -0-CONHR 

[00 3 5] R,. Ry^±fz\i.Ri^X'^^^flh 
t') : 

2 ) imSSrW L r V t J: I ^C, . jJgTOm^-fbk^S 
mtKii. c,.6T;^^;^T'S«^$^^Tv^T^>J:v^c 

■Pil 1 =5rt ^ L 3 fflW t T V t J: V 1 _ 8 r;l/^yu*7t 

3) liaSS'*bTV^TiJ:V^C,.,2r/l'3^i' (m 

L < {1 , Ci . 6 T)l^)l-X'@m^tlX ir i> J: I ^Ca - , 0 V 

5 ) SftSSr* LT t) i V . , 0 X ^' dT;1^^/P 

t') ; ^rt'T'S)!.. 

[0036] Ri, Rj. Ri«i/>:JiR2,t'S^$iX'& 
<{i:. 
f) : 



;l'3dfv-*;k-K-;U7t,>^>gitfni>g}^S$-eftmi 

L 3 ffl^ LT V t, i I _ 6 r;i/=^yu A/itic 

< {± , ;P4<4r xfc J; l^Q . 14 T 'J -/l/*»^>S{m & M 
^^S:l^V^L3ffl^■LTV^Tt iV^Ci-eT/l-n^J' 

(t!fllL<(i. 7xy=5rx=fct') \^^t'X'hh. 

[0 03 71 Ri. Rj. Rui)tJiR2,t'*Sfl& rgj 

(iRzaJ {±, r 1 ) S«iaj:^Lti^TtJ:v^;*;^-K^ 
v-C,_6T;U3#>'S*5j:tX2 ) gj^S^^iL-Ci^T 
J; K - C , _ eStJUl^lK^kTK^S J: 0 mHil 

R,^T'S^$ii& r|g^^»j *«^LT^^•rt>iv^ rgj^j 

UTV^TtJ:l.^*/^;K^vJ ttJttS rgg|^j tLX 

S^WL-Ct^Tti^^S^ISSj bLXli, KflSR^fcU 
J:v^;<?/l'-i<^i^-C,_6r;i/3dfxSj Ji. #^L<{i; 
hdfi^, :*/U^^^'-Xh:Jrv'^t') ;Ci.6r/U3#x 

-;!>/^,i^-/^-xhdfi^, xh^>'-p!);P,-}<:::;l.-xh 
Jfx. tert-7'h-dfi^-;:7/W'i^-/W-xhdfi/-^i:') : 
(C8.mT'J-;HS«I> Ci-jT/wa^i^ 
mm. ^>im'>- (7x-;U)yh^v, ;!?;U7K^ 
i^- (7X-/1') xh^fx^rt') ■.Ci.s7ii'Zi^i^-/i 

(fi?lL >^V^-yfl)Vif-~iV- (7xr.;l.) y h^i^, X 
h^i^;^;U--lf-/l/- (7x:::;l') ^h^v. tert-7h 

(7x-/P) xhdfv', xbdfv;{r;i'.-K-;P- 

(7x:i/l^) Xhdri^^&i:') \ iDVif^^i-y- (Hlgail 
SI) C,_6T/P3=^va ((Jil. ij}),if^^v- KAvY- 

xh^ri^^f ) : C,.5T;l^r7^j^->:?;U,-Kz. 

f))Vif.=.)V- (>f >•H-;^-3-■^;^) ^h^fv. xh 
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tert- y h (AyY—)V-3--i)V) 
Xh^ri^, tert-7'h^i^;^;P;K-/P- (-f y 

/I'- (^x-^P) xhdfi/^ xhdfv-;!f;P,-K-;l.- (7 

[0038] ^Emm^Lx^^xi>x^^A>umy- 
n'^ifc ^mmmi:tix^^x i>x^^Ci^ e^fom^-it^ 

^Smmi:^LX\.'^XhX\>^/}/i^^.^ 
XiJX\.^:^f\^^^^>■^ izaifh rgj^Sj tLtJi. S 

!K^i^-c,_6r;i'df;i/* 7:?;u-1f^d/-;<f-;u. 
;*;P."Kdfi^-xf-;P>5ri:) ; C,.6T/Un^v— 

f-zl-. xhdf>'-*/l'--J<-;l'-;><f-/l', tert-yhdfv 

^ hdf i^-^/UTK-yU-xf- 
zl^, xh^i^-:fjl\^if(-)l'-x.i-)U^ tert-rhdfi/- 
*;W!K:::;l'-xf-/Us5:i:') : ^^JU^r^^i^-Ci^^TJl^^ 

- b . x h df - - t'~)l^ 
tert- b - /P--J<r.;i/ - 1':::;!/^ if ) sj: ifT'* 

I.. 

[0 0 39] ^ ( I ) {c^JV^T, Riti^>;{iR2*^';!?;i^--i^ 
(C6.i4T'J-/UB^) Ci-sTfUairi^mtt: 

) c I - 6 3 df vSt-fflf^^ ix/^ c 6 . „ T y -;uT' 

ibS^hAW^Lir^. ^7^:. jt: ( I ) ^^fc^^T, Rit 
tztiRiO-ljmii^mu— (Cs.HTU-yPS^) 



ffij-^ LT t J; v^Ce. , 4 r 'J -yPt'ft l> c: t 
[0 0401 R3. R^ttdiRiX'Tii^ilh rSft^j 

i:LT{i. w.mi:^ix^^xhx^^mt*mm. m 

•y*. 3'>*^fc'), -ho. v-ry. h 

- ;l.:t ^ . C, . e r 3 ^ V - /U,-n-;P7}-df V . 

;l/df ;i/ - ;<> N't 'f i'^r iHfimihti h . Wim 
<nmi. Mx{fl^rv^L5fi, »^L<{il^:i^L31it'*) 

mi&m.mm\:)±<r>^^. ^wmmm-xh 

[004 1 ] rs||^^:tLTi>rtJ;V^4KfbK5gSj 

(i, mm'tLxm^^Lfzh(^ti^mihixh, ^Aoy 

r^:y-Ci.6r;i^df/u-:^/i'>''^^:-<;Ujf^v-j . rj/- 
„ r f-sxD^yit^ixX^^XhMi .e7l\^^)V-t)V 

[0042] R3. R,*JJ:Z/R8{4. «fF*t<{±*3RM 
/P=5:i:') . Q-uTU-yKSflEL<{47x-/W^ri:') 
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[004 3] R4{±, RitfMRibmHZi^^lX. 

i^^a^y^y. i^^a^^-ty, i^^^u^yfy. 
9u:^9Ty^£iLtimihixh, C4.iox^'or;l/;^fv'' 

^-yxy. i'^'o's^ifvxy^fc'Ai^jf/i.iil,, 5^: 

^ 5yy-/P, f7V-/K ■fry-zi', -f vf-r 

^£^^LmmmmmmtLx\t, mmm.'ftix 
matii^Tamf-i 1 u sm^ti s^ri^ t s 
4m^immmtLxi±, mia^^vy. e^vyy 
ymti<mu\ 

[0044] mmmi^ix^'^xi^^mj ^zmi 

c,-8lili!i«l^^bKSISj iziUfl rsgtSj tLTMS^ 
[ 0 0 4 5 ] 5t ( I ) t'^$ixl.<t^^tl (lilT. it-^m 

( I ) mm-i:itmh ) (^tm^j:mb ltu, m 

tfdiRi^-lf HfftKtiRi) mf\^^^^'^- (C 

/l-a^^y-^lUif^-jl,- (C6.i4T'J-/Ug^) Ci_6 

r/U3dri^« [«fiL<ii:. 

xhdfi., ><hdf>';{r/W.i<-/U- (7xr:;P) xh^ 

X, Xh:3f>';!;?;P,if-;P- (7x-;l-) xh^fj^] 

m^tifzCe-nTV-ll' {mL<liy:c~JU) X'h 

0, ft!j:fr (ff* L<(±R, ) 3i«. 

1 ) f^uyym-mt L<ii, 7 y*, JS3g> m*=5r 

t") ; 

2 ) C, .6 r;U^/l^t'MtfiS^T,t I t J: ^Ca. , 0 v-i? D 



L 3 fli W U T t J; I > C , _ 8 r ; U ^ y-c <i C 2 - 6 T 

3 ) Cl.6r;^df;^t'Bl«l§<^T^^t:t>J:v^C3-,o>'^'^ 
TvP^/l', Q.i4r';-;H^J:tNVNDyy 
H^i^/bStfnsSiaSS- 1 'Srv^ L4fflWLTi^t t> J; 

t') : 
r;i'^;i' ; 

6) Z^.^^TylVi^)V (»iL<{i, '<.>'>'';l/'5rif ) ; 
DWmm mtL<\i2-^yVit^^Y^))V^j: 

t') ■.i-hmimmmmi'^j:\>^L2imLx\<^xi, 

ctv^C6.„ry-;l. (if*L<{i7x-/l') : RsiiJ: 
t>'R4*%SM^ : R5**C,-6r/P^/l^ (Sf* L<{i:^f- 

[ 0 0 4 6 ] -fk^!!?)) ( I ) tt:ii (U) com^blXlii. 

^(on'mmtLxii, mm. hu^-f-z^rsy, h 
yxi^yi/TSy. tryj/y, t°3ij>, x^'z-zurs 
y. ■/x^'y-zwrsy. hyx^'y-yursy, j/v 
^'oA.^^fi'/i.rsy, N.N-v'Xyv'yuxf-u-yj/rs 

lii?, ^^b**!?. mm. 'jy 

LTJi, mm. 1^1?. hU7/U;tnpi!, 7V 

^)y:m. ?<^yx)Vt^ym. ^y^yxivt^y 
is. p-h;i'Xy;^/i'W-«yiS=6:tft<offi ; fciDf^Stt 

i^-y. ;j-;U-^y^ri:'t<Ofi[*i^(f^.n. iSttTSyi? 
tcotscoSfSi^MfcLTti. mm. 7:^f^y^ym.. 
y)Vj^^ymcKbcr>mmihtih. c:iiA,c7)Jso^r 

A'Ti, . m^mzmLmhm<mL< . $ h 

[0047] ^k^tt ( I ) . (W) hi:V^^ixt>(^^ 
mm<r)\-\^Vh-oX{ii:\-^. A^<r)^^. 0.5^: 

«4. ISItiTt^ (I51J. 35S, 1 

[00481 ^it-^ifi. *^M1t*, 4f^sStt«s, a 
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it^t IX-tt^hhki: LIZ. Ui¥'uim^^^ 

m-^x^'^mt^zbizxo^^mp^mi,. 

[0049] ^^mmt Lxii. m^mmm, m 
US. imzmmtiMmmm, ^y)Vi)yAm. 

w-\-yx.^-^iv7Siy. {-)-i-7x;r-f-/urs 

hti^jeiS^-li:- Zti^r^mikikmizXoXmt. 
[00503 2)^5;U;«f7A& 

ii^/}yM,)izi)-i'fx^m'rhyTm. mmmi^^^-^y- 

/97.f<^%&, ENANTIO-OVM(h-y-tti!!)i>|,l> 
7/l'7rDi^K. •Jxi-jl^7iy^j:t')i:miiS>l\m& 

■^uzimtLxmm^^hzbizxy). mmam 

CP-Chirasil-DeX ZWJ-JijV"^^ x.yy^.1^tj: 
i:<^^yili]yd.^mmLX'7tmti. 
[00 5 1 1 3)i''7Xf U^rv-ffi 

'j7XTi^:^-?-<nm.-^mbL. zti^m'^mm^^ 
^zi '^^^m'&ttUMU&.^mmtzb^zx ost^s 

^^Jl^m&miM. HTPA(a-^hdfx-a-{hU7 
/P^o^f-;P)7x-/HfK] , (-)-><yh=ifi/pi! 

t'$i., -fi. ^it-mmivi^iiyfmi:^^^^. 

mt-^'^bm^:&^7^yttzi.i7)V^-ivmkb m 



mzittz bizx^. jiff>iti!mff)^^mitmz^^ 

10 0 5 2] :^it^{i. raVy-y'f^btXm^XX 

n-TX'M^'^n^izii^^zj: Ki^^t^m^z^mt 
?>it-^. i-^j:hmmmzmit. mm. My^^mm^: 

^m^j:i:^mz LX^it^lz^itt?>it^mi^^o, 
*^b^l*Koro h' yy^b LXii . ^it^<r>7 s. y s 

^^t^m<r)7i ./mi)^x-^ y -^/Ht. 7y=.Mt. 
'^y^fur i y fjiUA^-Mt. ( 5-;<-^;P-2-3j-^ 
y-1, 3->''5fdfyU>'-4--fyl') y hdfv;i5/l'--K 
-/U-fk. f-h7hHn77-/l'fl:, to "J v/l';^ 
it, hVN'n>f;Uji-dfi'yf-;HL t e r t - T'f-Mt^ 

=¥;Mb. '3^K^b. tseig-fb^fi^db^ (m. *^b^ 

!ft<7)*iss*^'r-bf-/Hb. ''nvus h-</Wb. rn/sv-^ 
Mb. hv<n>f/Wb. ■t^'i^-;Hb, 7-7 U Mb, T7 
-/Mb, i''^ f-zPT 5 y ;>< ^yU;<?/l'4<-/Hb$*x?tfb-^ 

5 N'-fb$ix;t^b-^!|^ LM. ^it^f^m/u^r^^z^ii^mi)^ 

xf-;Ux;?.f/Hb. 7*-/l'X;^r;Hb, ;<?;l''i<=5fi'^ 
i-il'XXr-/V'it. i''^f-;l^T$y^f-;l^x;^f-Mb. 
M'D-f ;UyrJfv^^;l/X;^r;i.{b, xh^v-;^;W--K-;i^ 
3j-dfi'Xf-/bx;^f-yHb, 7^"Ji^';^x;^T;Kb, (5 
-^^;l'-2-:t^y-l. 3-i'':t^yby-4--f 
><f-/PXX-f/Hbs i^^'O's.dfi'/PTf^a^^VU'-K- 

)Vx^ivxxfMt. j(^Ji7S. H-(b$ti.?tfb-&ti^ 
i:'] ^i:'*Wc.ix-&. ^n^>cOjb^«g*^tt(7)S- 
ffiCJ:->T*^b^!ft*>^>§8jS-ri.^t*«T^I.. tfz. 
*^b-^07*n H 7 y Vii. fK)\mm 1 9 9 O^fij r g 

ssipTi<7)ggiij HT^^^istt 1 6 3M*»'=> 1 9 sstzie 
®$n-cv^i)j;^^. 4se<j^frT-*-(b^!t?!Kc^-fb-ri) 

[0053] *ib^ft{i, ^J;t(fOT(Cpa:-r^ [iSit 

htlhit-^m (lUi) . (IVa) , (V), (Illb) , 
(IVb) . (IIIc) , (VI) (i, -eil-e'ixiSi: LTffl»r^ 
T{,J:v\ ZcoXi)^j:^blXii. Miit^m il) t 
fzii (II) cotab LXmLfil(r>i}^mif(>tit. 

mmmi iza^^x. Ri*< 

X^^XhX\>^:^lU:r^^i^-Ci-s7)l'a^i^mi^l. 

(I a) fi. M;t{fWTO [Agfe] {CU/c**-9TS8jS-r 

[Aft] 
[Ib2 01 
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(It) 



^^5: LTl ^-C t J: V tCdf - C , _ 6 r ^ v 
mi:. '?-<7)fli2<7)|d^{±ifiElt|SIEII5r7nt] AT'S^^ii 

nt/l', 7'^;l', VT"^;!', sec-yf-^l-. tert-7'^ 

tJ:V^:^;l'.-K<Jfx-C,_6r/P3drS/3Sj ifimit>tl 

[0054] *j£T'<i, , -fL^if!!) ( 1 1 la ) $:T/P^ 
;H^RJtS{C#L. -fb^ft (IVa) $-|g)t-^-S. 7lV^ 

I, zti^mmmmi. mimt-^m dua) t;*^ 

L, l^^^tlOOSafgfJ)!.. KtLTti, ^J;tlf 

ti, -fb^ (Ilia) izMl. »*L<{il'5r^>LlOt 

X:X'h&. Rm^li. jIS, *1J0.5^C^L*«)2 0B#S 
T*!.. Z^XoizLXmtiiit^ (IVa) ^4,^ 

fti7)^sf«S!!#s, mumm. mEmm. mmmm. 
mnmthzbtin'th. tfz. it-^ dva) a. ^ 

[00 5 5] Ol,^-C^ -fb-^*!? (IVa) fc-fb-^ft (V) t 
S-R^E^it, -(b^ita (la) ?ri!!jt-ri.. *^fEti, S 
*^<0:frffi, fi«J;e.{f^-y-fei';^ (Synthesis) . 

(19 81^) mzim<r)t'A. $>^^mfixi,zmtfz 



*ia'j wb^!R!ifcj:t/ism^S'j<7)«ffl««, -^^i-? 

/U*dri^F^'5ri:*Wf>n&, v:n^><^ji«!5{±, 2® 
ahS•jiri:<^fJ^■C?I^LTfflt^TtJ:V^. i*l^>J§« 
(nm^mt , (f ( I Va ) iCJt L , 1 ^ L 1 

0 0§ftf&T'i^^. RJiCfflJKJi. ji?S*^-5 0^:V^L*^ 

1 5 ox;. »iL<{±^-l 0^^^L^^7l 0 0-CTA 

SmiSKi. *!jO. 5'5rV^L*«72 0l^faT* 
I.. CcTJj: 3tcLT#f>^l-5.^b-^!H!I ( la) (i, 

[00 56] ±ie [ASS] (ci:9t#f>^ii.-(b^ft ( I 
a) (i, ^^^S(^J:oaD*^jPK^Et^tL-ct.J:<, isjdp 

-•K^^/*%Mi7)^b-^!f*) (laa) ^Mit-ri.Ci:A>T'# 

I.. mmmRmi. ^mizm\ mtt:iii^m<^if^ 

'J ^H^ffi : h y A;>< h >- H<t i: OT/l-^ 'J ^ 
lRr;i'3df X K : 7)<g!fb;<? 'J -^i*, 7KK•^b-^ h 'J -^A, 
TkiS-fb U ^ '> ^=5: t'c^^K^br ^JS^r t' **^ff ^> 

n^. S!*/v!{iias^fi6fflft«i, it^m (la) 

-^n ( la) {c*fL. «^2=5rV^L*^5 0^ftt'J)l.. *g 
a<?)«fflfi(i, Sf*L<{i. -fb^ti (la) izML.H^ 
1.2=5:v^L«<;5iftt'S>l.. -^TKiSl^t LTJi, m 

y\LYuyyy, i^^^-^y. i^'xf-;|/X-T/l^^ri:'i50 
x-f-;l^ : V Hfc il/T-fe h y^t' 

»t%itl., Cil^>}§jifiOfigfflS{i, fi^iUtf^b^ft ( I 
a) izML. i:5:v>L10 0«*fgt'*>S. REiaK 
{i. 2 O^rv^L^l 5 or, »3;L<J4*<?-1 0 

^t^L*«)l OO'CX'hh, asf. $<;o. 1 

'5:^^L2 OB^ra^t'J)!., dOj: '3 tc tttf (>fL|.-fb^tt 
(I a a ) ^2>»lc7)ii-Ji$#88^S, C?iji.{3;aiii. «E 

ilia. ?ij«ttai. aai. ifites, k^, ^'avh^^7 7 
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^ -=5: t'tc J: ^mmi-l ^ t *<f # I. . 

[ 0 0 5 7 ] ±ie [ Ai£] izti\>\xm\it^t ixm 

v^4>ni.iL^!t*) (Ilia) (i. a(*i^»i<7):tra. 
S;^h'J- ;tr 'vrD-t'f U 7 ^' awN'-^yx: 

(Chemistry of Heterocyclic Compounds), 4 
-M. 1 05-294K ( 1 990^) : i^>— t-yP 

^7" -f i'-f'/l' ^ 5 X MJ - ( Journal of Med 
icinal Chemistry) , 4 0^^, 1619-163 31; 

(1 9 9 7^) m^ztm^tix\>^^-:H&;hi>^Ai^iHz 
[Aft] tfeV^TSiSMb^iBli: LTffll,>/i>*l&-fb^!ft 

[00 58] 5t ( I ) (ciJV^T, R2«< ^m^mitl 

( I b ) (i. miimT<^ L Bft] t L^c*<-5TS8ii-r 

[BiS] 
C^b2 1 ] 




I 



I' 
«, 

(m) 

iKrie [Aft] tl5l;^tLrffi3ixl.. [Eft] 

izx *)nii>ixh^^m ( I b ) (i, i^izx mmf» 
miznixtx<. mMmmizj:^), vx-Trk^ 

izm&it/Uii(^zytmi(7)it'^ ( I b 

■^ft ( I aa) cO^^tm^tzL-Cffi^ni.. ^ICOJ: ^ 
tcLTt#^>ix4-(l:-^ (I b b ) ti, ^ao^MffSS^ 

m. ^^•?hyy7^-^j:i^izji*)i^.mmizt 

i)<X'th. 

1 0 0 5 9 ] ije [ Bft] izt5\>^xmit-^t Lxm 

X (Chemistry of Heterocyclic Compounds). 4 8?^. 
A--M. 1 0 5-294H (1 990^) : vi—t 



IV Try ^r-^>-^/^ ^r^xhU- (Journal olMe 
dicinal Chemistry) , 4 0^, 1619-163 3M 

(1997^) mz^m'^fix\^h->mhh\^\t=i:ti^z 
«fi t)t:^fttc J: r.xm^h z t tf^x'^ h . 

[00601 [i!!itft2] 5^ ( I ) Hfcl^T, R,fcJ: 

x\,^xi.x^^mmi T'*>s^t^?» ( i c ) mm 

[ft2 2l 

. j-i (V.) : 

I- f 

*-2 *-Y, 

(mo) (Ic) 

V - c , _ e 8ITO]^-fbk^S«: . ^(omcoB'^ti 

■I.. YiX-^s^tih ^Wmm^^LX\^XijX^'>:^)l^^ 
tiHRi^zm^xmyr^lt: ^{g«SS*WLT^,^Tt J:v^ 

- c , _ eiiifti^^^bTKss J i}'imf(^iii . 
[006 1 ] *ft-C{i. -fb-^ft (Hic) b^t-km (VI) 
tSrSE^-ti:, ft^ (I c ) ^riiitf I.. 

T. Rmzmm^m^'k^mm'¥X'nhti:s>, «s 

(iiic) \,znLx. ^^L<\m\t{:\^hm5^)v% 
ax'hh. t^xy -tyit^tixtt. mnihox 

( 2-P<^/W7x-;P) ;fxX7 h'Jy x.-Zl't^X 

(?!i;t(fPi!A-9y'^'A(ii). ja-(k/-?7i;':7A(ii). j-<7 

'J'yA , h'MhVyx ~)V7ixX 7 >(V)i/^Uun=7ly 
»>A(11). fJ^C^yi/'-Jf >'r-thy)>'N*7i^''>A:5ri:' 

!f^<ofi&fflft{i. -en-prnt^ (iiic ) {cWLT, » 

*L<(i*<j0. 0 2^oLftJ5^/l^SSrS)l.. KfEt:: 
■f/k Th5tKn77>', i/i(^^yts:Z<^^-TlV 
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0i);c(f-fL^!|*l (IIIc) liSri^LlOO^ 
*©T'$)«.. RiCiaSJi. ji^*<)-5 0'5^^^Lf!J2 5 0 

^{i. Ji«. *!j0.5'5:V^Lf5>l 00fmv$)l. Z 

(r>X 0 ^zlxn^^tihit-^m ( I c ) {i. ^fflcOrJMffiff 

[ 0 0 6 2 ] ±fe [Kiiffi2 ] (cj: o^#4.^ll.^k-^ft) 

( I c ) {i, ig-^tcj; •33ll*^J-)»R^E{cf+ t J; < . 

mhAfi^^^^i^ipmmcoit'^m dec) immt^ 

^Lttn-^h, jD7K:«-|BRjC{±. mmt^% ( I aa) 
ft^tl ( I c c ) {i, i»ncO:})-i«ffii?^g, CT;c.{f « 

[ 0 0 6 3 ] ±IS [SSjtSS 2 ] L 

xm^^htihit^'i!^ (iiic ) td, m'm<n-nm, m 

"^yX (Chemistry of Heterocyclic Conpounds)^ 4 8 
^, 1 0 5-2 94H (1 9 90^) : 

— ;t 7' ^ f -f ^ S X h ij - ( Journal 

of Medicinal Chemistry) . 40 ^> 1619-163 
3H ( 1 99 7^) miZ§m^tlX\^i,1jmf>?>^Mi^ 

ixmttzmiz^-^xmmt^zbii^x-^i, tt:. 
m LWMm2} iza^^xw^mt^mt ixm^^^^tii, 
^t-^ (VI ) II, mmeoifmizi osBtti.^ 

[0064] ffie^o^Rjetcfct^T , mMt^m^sm 

StLtrsy. tHn^v-, i]iVff'.:=~iv 

•f/L'. rnh-jj-r:;l^^i:'), C, -sT/UaJf /l^,t>- 
^ hJfi^;<f/i"i<-;p. xhJfi^j'J/P*:-;!^. ter 
t-yh-df>';&yl',-Kr:/i./i:i:'), K:y^rA)V. W^t,r=7 
)\'^}V-f])Vif^~)Vm. '<yi>!VtllVif--lVt£>i) . c 
7 - 1 4 T 7)V^t\/i!^i/-i))Vif'.::~)Vm. '<•>' i^'/U^r^ 

if). h'Jf-;l-, 7^'Q-</P, N.N->'';<f-/l'T5y><f- 

IV ^ y-Xf-zl/^x^L/Ui^'J/U, tert-7"-?-;WvVf-;Ui' 
'J;l/. tert-T^f-^i^i^'X^/L-v-'J/L-^rf). Ca-sr/W^r 



hdfx, 7-o;K#y^fc-)i^c{4-ho55:fc-r'Sm$n 

x\^x%i\^, i])Vif^^^y(n'mMtLx\i. mm. 

ptryu, yf-;i-. tert-7'-f;l^^f), Z-^.^^rvtV^iv 
(M, '<.>>'VU^i:), 7x-;k hUf-ZK i^y/l^ 
(fi^ij. h 'J^f-yl^i^'j/U, h'Jxf-;|,xi;;p, i^'^f-;!^ 
7 X -/L'v ij IV. tert - yf-yl^i^'^ D tert- 
7'f-;i^vXf-;Pv"J;l^5:f). Cj.gTyP^^x/KIJil, i- 
TiJ/l^>5:t')=S:i:'Am^(i>ii§. >IiiA,c7)S{i. i^^rv^L 
3il(7)yNoyyiS-T«^), 7./S, tsm. a-^S^: 
t'), Ci-6r/l'3^i'(0!l. xh-^i^, 7'od^ 

^J^=5rif) t/c{4- ho^rffT-^SnTv^T t, J: 1,^ 
[ 0 0 6 5 ] h Yu^\/(r)mm>L LTIi, flaj;t.{f , C 

x.%r)V^}vm. >^^)V. xf-;p. rotvi^, -Yvro 

;k C7.ior7/Pdr/KP. '^Vi^'/P^i:'), ^/USyP, C 

-/W. 2-f ^7t Hn77-ZP, i^'J/KM. hll;><-?- 
/I'i^U;!/, h'jx-f-;i^vU;P, >''>><f-;i'7x~;Ui^U 
tert-Zf-ZUv^ff-yPj/-";/!/. tert-7'f-/l'>''Xf- 

ll~7-(e?ij, 7 73^. H'^^^'Srt'). Ci-sT/P 

dr/KC^, ;><f-/l'. xf-;i.. n-roe;P^rf). C-sT 
/L'3drv(^L ;'<h^i', xh^v-, rn-lf:^i/^ri:')^ 

[0066] m.uz.m^%iiimi. s^ii^aco 

— ■y^' i^y-fev-J^ (Protective Groups in Organic Syn 
thesis). John Wiley and Sons f"J(1980)(Cieiic7):^rffi 

Hjid, hH^v'y, 7x-;Ph H^i^'y. N-^^yPi^ 

^3}•^;^/^'^yBg:^M;'>A, -fh77'f-;i^Ty*-»> 

7^:^'J;^7'D5H^ri^)^i:'S:«ffl•rl,:^ffi. STcffi^r 
[0067] *^t^il(4, Stt*i<K<. -e^^*. tT^c 

-f^. ^O. r^i-. T^v. 7^. ^)Vm) 

iznix. m-rh^mms.i^m-mmtLxm^,^ 
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[00 68] >I;^^fc^,^T, mm^mitzn^^ixi>iBt^ 

i&mimm\>^t,ix. mmmizmimm. m 

m. ^^sij. mm mmmizmim. mms 
mmim. m^m. mmm. Mmm^j:i:t ix 

mi ■mm^j:i^<^m\m\imim\ ; 1 1 1-^ s . 
umimm^Mbixii. mimi^. e«s« d— ? 

y-h-;i/. D-y;L't>-;i', "fyTy. aitryr 
y. T^xhVy. fefB-t;PD-x. <R^JShFn^ 

{fioh.1.. m-^m<riism:mbLx\t. mma^ry 

ry. i^aM, -b'^f-:^, r5fc'r:/i^, :>(^il'-t;la 

>'-^-;^, bWND-x. T^xMJy. r/u^v, 

i-)V'-^)Vu-x. -•K'Jh'-;H^D'J Hy^rfc'*W^ix 
S. iifl«SiJ<7)iF3ii'5rMi: LTJi, W;c.tfa*i, Qfl, r 

yry. ;^;U;K^x^f-;U-b:;Pa-;^. /^/Iz-if^x^f- 

[0069] xmffiwmmt Lx\t. mutmm 

yy^)a-)V. ^'jx.^uyy>jn-jV'^ :3'v?ts, 
mmmm<7)tm^j:mtixii. mui7t^u:^^uy:/>j 

\y. 5'>'J;«i?-:>-h'J'>A> 7'>'jyur$yrnh- 

;^yl/-tc^s^;'<-?-yu-fe;PD-x-fMi'>A, y^yu-t 
yUD-j^, h Hndf>'^f-/H:yl'a-x, tHn^i/x 
^/U-feyi/D-;^. t Fo^v7*ohVl/-feyUo-;^^t'<:0 



-h-yp, D-yyuh'h-yw, y H'^^^t^W'oh. 
^irS<l<7)ffjS^fi«Ji: UTii, 'SkVii')yW^. mi 

[0070] mm\<r>wmt uxtd. fi^;c{f^^•^^ 

='rv?f-f.SKxxr/l'5S. ^'noy^y-yi^, ^y^'yu 
T;U3-yu, 7i;t^f-yWT/P3-yL', r'tHnpg!, y 

)v\iyms:)ii}mihixh, mi\m\(nW£mtLx 

itX5^. :feffl#fel-^fcJ:t/2^^t'<7):ftfflfe§g, * 
')^iV'}^yz.i]')'^J*. rxn)VT-Ji*. xf>t'7^r 

[0071 ] wmmh<nmt ltu, 

tf) , mffJ, m\. i^^-y-m. ?IJ|J, SiSSiJ^rfc'iO 

[0072] flaiitf, mm\i. mmt^z. mum 

mm (M. ?L«, en. -fyy-y, D-vy:::h-;l.^ 
if) . Km. i])Vif^^\^y>-^)V^iVu~xi])Vl' 

A. ;&yl^,-Jf^x;»<-?-yH:yl/n-;^, th'o^i'T'oe/U 
-tyUD-;?., ,-}fJb'^yUh-DiJ Hy^f) t.fz\tmm\ 
^'^1'^'. ;^.r7''Jyi!'7^^;t-x<>A, --KUxf-w 
y:/'ja-;i.6 0 0 0^t') SrSfelraLTEffifiSy^ 

%^zi-T^y-/m\t LT(i. Caj;c(fti3SSSiJ. TK^tt 
y <)VJ^zi-T^yy^\. fla?Stt7-</l^A3-r-< y 

>\^^, m^m^/^^'^'^J^^. -ify^y, Ty\iT:fA, 
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[ 0 0 7 3 ] Wtt7 -f 3-T -f y/SSiJt 

-h-^^v^t^-h, Tj^yU^^^i/^^/Ux-f/HryPD- 
?^:^^'r^"J;HS3'-KUV-L CJf-f K5'i<r yNL 

^) . o-jU7T;i'-7tt] , ^^'r^"J;ui?3.-K'jv- 

S C^^K5dfyhS (ffifo^) , n-A7r;UVtt] 
'Srt'cOT^' 'J/l'iS^iS^^ : -1:7 7 ^'^ri:'<7)^M!t!3=5ri:' 

tt, e^;t{fxf-/Hr/l/D-:^^:if<^-t;|^n-X5SiS^)- 

[00741 aitfflji, mmimm m. v 

yl-'^-hSO. --K'j3i-^£^x^^>'@^l:tVv'}ft6 0=5r 
if) . ,+fUxf-uy:/i;3-;U. 

;?Dn7'5'y-;U. 7xy-;l^^rt') . IfSS-fCS'l 

[0075] ^^t^ifMJi. rnifz^TPw^^m^ 



(dual specificity) H^X.7r:?— 1\ ffi^H-^M (LW 

N) -m^j:t'mift>tii, mmmmt ixa. mi 

ifPTP-lB, T-celi PTP (TC-PTP) , y ■/ hM (rat b 
rain) PTP. STEP. FTPMEGl. PTPHl. PTPDl, FrPD2, FAP 
-1/BAS. PTPIC. SH-PTP2. SHP-2. PTPID, SHP-lsSri'** 

mfi^iih. ^mmpjpt ixii, mtams, co45/ 

LCA, LAR. PTPa, PTP/S, PTP5, PTPe. PTPt, FTP 
it, PTP AT, PTPo. SAP-1, PrP-U2/GLEPPl, DEP-1, OST 
-PrP^:t'*W^>ii2.. TiT/P x^i^y^i^r-^ 
- (dual specificity) dtX7 r b't LTJi, Ml 
(^•MAPK;^X7T^'— 1\ PAC-1, rVli6, KAP, VII-1, VH 
R, cdc25^j:i:Amf(>tlh^it-^mii. ZtHoPTPco 

mz\^?-mznLxmifzw^^mi:^-rt, 

[00 76] Btrie rpTPtc^HtSSttj tLX\i. 

mum^m ^ y:^'}ymw.m^m ( immw. 
mwrnm) . mi^mT-± ( i gt) . m« (^i, 

& m. nm^m.. mmmm., a 

ttraSifU'^^f-, -i-lillSilfiJ^ri:*) ^rfAWoftS. 

X 'J >fi!c#ffis]^?i? ( I m.mm ) . ^ yx 'j yim^ 

( I GT) ^fcWRft • LxmX'ht, 
[ 0 0 7 7 ] ^ ^ t'. liJ^i^OW^SJPt'^V >T(±, 1 
9 9 9^{CH*tii^i^^^A»'iSl^:^*'J^a2tl*«ffi^S 

m (S?MifllSlt;fc{tl>/;l-n-xjftS) 2 6mg/ 
dltLh, 75gSP7'K'>«|ft^|<t:Si (7 5gOGT 
T) 2B#igii (^)iKj|liStt*JJtl.r;i-3-xigS) *<2 
OOmg/d 1 tLh. BII^Jlll«1i (l»)!«Jllim{:fc«tl.^^ 
;U3-Xi8lJg) *>"2 0 0mg/'d I a±.<7)\,^-fixf3^^^ 

1 1 Omg/d I *)lt3j:t>"7 5 gJSPT'K'^llfl?^!* 

®^(7 5gOGTT) 29^mm{nmimizmt^tu 

3-XjgS) *i 1 4 0 mg/d I *S|i7)iiSi:fr$:}^fc-f *^ 
ISj (jE«S) t'iflrt^ttffi?', r^#Sj tii?^. 

[ 0 0 7 8 ] i ^)S?Sc7)fi|^ss^(co(,^t:(i, i 9 

9 7^{2ADA (Jl^fflfgJSl^^) *^A>, 1 9 9 8^tC 

mizm^.^iUn-Xil^^) *n 2 6 mg/d 1 W± 
A\ *l.<r^(i7 5g^D7'l>'>^fl?^^2«I (9? 
II«illljiitCjDtt^/;i.3-XjgiK) A<2 0 0mg/d WJ. 
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JlllMCfe(tl./;U3-;^«S) *>'14 0mg/d iVXk 
2 0 0mg/d l*glSr*-r*t®fJb&. $f>lC. AD 

)Ua-xm&) *n 1 Omg/d UXhl 26mg/d 
l*>10^fc®$: I FG (Impaired Fasting Glucose) 
t"*^. WH0c7)$|}^{;j:ii«f, i$I FG (Iipa 
ired Fasting Glucose) fiO-j 7 5gSSpyK»>:K 
fi^sSSi2i^fa€ (gfM«{cfc(tl>/;P3-xigJS) 
*n 4 Omg/d l5fe}1lt'ftl)«tli<0;M FG (Impair 
ed Fasting Glycemia) tPf^. *-ft-^Wi, ±ieL 

SffifflES^, I FG (Impaired Fasting Glucose) J; 
y^I FG (Impaired Fasting Glycemia) cO^-Rfe • 

itlSffi^^, I FG (Impaired Fasting Glucos 
e) I FG (Impaired Fasting Glycemia) 

10 0 7 9] tf^. ^it-^m±. mmm^mE im. 
DLiiji^) : nmm^^»m. [m. nmm. m.. 

ftsimm, mmmmmi m mm m 
mmw, mmmmw, mm\mmn. skwrns-nm 
m. m^m.mMm. mm.mmmfzm^ 
^smT^^mmiz^ im®) mm nsms. ^ 

- ; 'C^mmm mtM mmm '^y h d-ax : s-y 

m^m^i. ^mmts^. mm, mm, m^mm 
<nm.. wmm, wm, mmk. wm., iff 

■m.<r)^^-m.i<zi6nhmm'a) ttz\mm(r>\^m\ 

[0080] 3|s:jt-&W54fl{±. mn^. ik^il'- 

nmm, m.mt'{zxr>xi,mii}'. mum 



kcommm&mzmk^--tii%'^, ^ssfig^t-*!.* 

■tt^mi:M-^l\si&tLXm. 0 1 OOmg/ 
ksi^m, SfiL<{i*U5-*Dl 00mg/kg«5ttT 
ftO, C<Ofi5:lBllll-3l2lt5J5--r«.<^)*«M*U\ 

c 0 0 8 1 J :^it-^ii. ^mmmm mt i 
X, mmimm, mm^-tm-m^L tamm 

^xm^^z}ii)<x'^?,. :^it^^iii:i/mmm<^ik 
^Mim^^tii', ztif^mmmznL, mmi<z 

mmm(Dti^a.ii., ^m±m^^i>iix\'^im&imb 
LxmiM^t^ztt^'^^, tfc, ^it^tm 

m^, m^'th^Kt ft J: 0 msMm-ri zti^tT^ 

mimk^nm'^t.vx'ht^^, i^it-^'^ims. 
mzn L . mmmmi: o . o i - 1 o o aaasffli ^i^{f 

[0082] mmimMti.x\t, ^yx^jy 
mim, ^i^, y^mm-fymm^titzmm^ yx 

ym\ : mm, ^-xh^m^K Mm^x^mz-^ 
muz^^h^yxoymmk') , ^it^m(r>^y 
xoy&txmm\ m, ^ity')^'/ytrz\i^<^^ 

eig. hD^UrJ'VV'. x:ii^y') f>Yy±tz\i^<r)'7V 
^yim, GI-262570, JTT-501. MC 
C-555, YM-440, KRP-297, CS-0 

1 1^) . a-yivoi^y—mm\ m, --k/u^k- 

X, TiilVif^-X. xs/'jf- h 

sy, y;fwusy^) , ^yx^jy-i^immmm, h 

TOWN'S F. r-feh'v.=Jf1^S H, /U^'D 

t7 5 Hs t'J Ym<nX)Vi^sZ,)V*7Vym : W? 

H. GLP-1^) . ro^yr^-xh m, rfo 
y^m) , :^it^isl^\^rnT-{ yf-a'^yytixy 

r:?-- t'fflWPJ im, ^^^i-'Jymm) . 0 3r-:f-Xh 
(^J. CL-316243. SR-58611 - A, U 
L-TG-307. SB-226552, AJ-967 
7. BMS-196085, AZ 4 0 1 4 01^) 

[0083] umm^^m.immt lxh, t)v h- 
xmjr^\mm m, yivvx9 v\^^ :sij^iv\yx^ 

yV, ■^i-]yX9 vV, V:^VXf -jV, SiM^X^'-y 

y^yX^X^yh, SK-860, CT-112 
m) . (^1. NGF. NT- 3. BDNF 

m) , PKCffl^ m, LY-333 5 3 llf) . A 
GEWmim, ALT94 6, fvyW. h'^N^ 
^^y, N-7x-^v/l/f-rV'U'>A T'nV-f H (A 

LT7 66)^) . vsitir^M^^ m, ^^i^m 
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m) *«*it%ii&. immmtixii. hmg-co 

i/yn'x^'f-y. oA'x^'f-y. rhiVf^X'^i- 

^ 9f<•7.^f•yttz',t^fl^h>(ni- 
v^}^M.m) . x97vy'^^^smmmhh\^\tv 

■fy-h. ^V/7'i7'y-hm)mmfhixh. ^ 

EffJt ixii, 7y'MTyi^y^mmmm\ m, 
iirhrv/i'. x-^7r'J/^. r^-tru/P. r^ru 
/i^. |jvvr'j;p, -^iyroiu. Kt^rv)\^. 1^=7 
•fru/u. r^*r'jyu, hyyYyr^))vm . ry 

'Mry'yy\\^m\m. ■fiyrr'TiV^y i^U^f-b 

r-y/t-v'trv, r-huy^tfy, j::.;!^^!/^^^) 
[00843 mm\>L LTti, ffll;t.tf*lgttfiil!E)liK 

■tfy7x^'Sy, vxyH-zi-, 7i:::;i'7*n/NV-/i' 
Ts>'. ^u^yvv v^xm) , P'jA--- tifflw^ 

(W, ;t;l''M^-yl>l¥) . B3r^-XV (M. CL 

-316243, SR-58611-A, UL-TG- 
307. SB-226552. hJ-9b77, BMS 
-196085, AZ40 140#) , '^rf- Htt:ftSX 

mm m. \^-T^y. cntf (««f*cttg$js^a 

'jrh, FPL- 1 5 84 9^) ?IJ)S 

TvF, tFn7/Mf-ryH, '<.>'f-;|/t N'o^'on 

7xK^) . >Sir)VYXy-x:tym\ (fi«J. ;^t•^y7^' 
hv. h'JTAT^uy^) , eil8li)i7l<S^ll«i?J 

r-fei^'y^S H^) , ^x3)\,'<.y^yx)V'^svr=,Y^ 

^) . rr-feSK, -fw/i-t-H, x.s9'iym.. 

[0085] LT{i, r/P^/U^kffl 

(M, ^^yuyi[XyT\Y. AyrKxyr^Y 

^"jxf-y, fy-fVy, ^'df-V-zu^) , £^;^7'7^ 
y, ;<f;i'--Kr7^y. xh;K;^i/h'irt'AW4.fL.s.. 



i> 5 - 7 D 7 v^H^^HcT* 1. 7;U7 D y 
ibl)i.^<i^-^J-7;l'7Dy^:i:>'jffS i^ggeSSiJi: 

uy-^-^y, i'y'7-<7y, ^uxf-y 

^y;?-7xay, >f y:5'-D'f^y (i L) ag?) , a 

D-l^xf-ysf ) ^*»t't I L- 1 , I 

L-2, I L-l 2^rt'*WtH-\ 

1 0 0 8 6 1 $ /;>fc:. i)!|*ItT;l'J?>BgJ|ct'3l?SmWf^ 

— bm«»«J (Wl, 'f yF;<^i^y^) c#^yi^-- 'J 

■t-f- (Cancer Research) , 1^4 9^g, 593 5^5 
9 3 9H. 198 9^^] , rDy;^Tny^3|«s(fifl|, 
^ yXra-zl/T-fex- h ) C f/P • tTT' ^"J 
X;>;P • jf ynoi/— (Journal of Clinical Oncolog 
y) . ISl 2^. 2 1 3-2 2 5H. 1 9 94^3 , «| 
WXtd-^ K (flaj, •rdf-»f;^-^ry^) , ^ h^'or^ 
5 Ymm. Th7t Ko;<?y-:>-tV-/l.^RlilSiJ (SiifiR 

(it^-m<>±ietisi«) , mmmmm (^j> x-r 3 

■t'^y^'xyi^) cy^T-f XX • ^/U- ;f7" 

■ ^-vy-f— (British Journal of Cancer) , ^68 
^, 3 14-3 1 8H, 1 9 9 3*D . m^is^iV^y . 

iGF-1, hTi>\^tmsmimt'fhwt'^hhTw 

F-a,LiF, I L-6, ^ynx^'^yMtcs^f I. 
[0087] ^mmu. ff ^ L < li'f yx u ys^j. 

y>^ 'J yfitiitt»»«ij« a - i^y—mmm. 
t'f^Ti-^ j, y u ymi&mm mtKiix 

mmmt:m^i^^(7)m i^^^A^-^h-^txii.. 

1) ^yx^j y«ai±tt#Sf<JfcJ;l^'f yx 0 ymm : 

2 ) >f yx y yrnmj&wmaxi/^ yx V y^fiiiim 

3) ^yxo y&ijL^<&m\tiXx/a -yn,a->y—e 

4) ^yxv y^g^j^^t^a»s^J^jJ:^A'b-:f•r:^'f ym 

5) ^yx<j ymXitiSLmL ^ yx 0 ysifflfc it^t' 
y7i"i YM : 

6) ^yxv ymmmm. ^ yx y ymitixw 

yx 'J y^i-»g{i?3iJifi| (»i L<lixi\^Tii=.fU^U7 
m) ; 

7 ) ^ yx 'J ylftiJittK^lfJ, yx y ysgsilfc j:t/a 

8 ) yx «J yjSt5tttK#ffl. yx 'j ym£-imw\ 
(iiFS L<{ix/l.*x;l.'!7^rffl) fcJ:iAhVr-f'f H 
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[00883 *fb^*\ mmmmm^-^xm^ 

>mmmL ^ yx v ymmm {mi< ax 
i\,t^=Lii'y]^Tm) axx/h'yri-^ m^im^coik^ 

mmz^ti^x'h^om^m±^m±x't^. 
iinziNx.x. nm-^m^m. m^nami. v^sm 

C00891 

mm. mim^zx^xmKmm^ti^^. zti(>(i 
^mm^-rhij<7)X'ii^£<. ttz^^ncomi^m 
fnitc^'^imx'^it^-^xhxw WTouMWti'o 

x-m^&ifz. 

s : j/y^^l^ y h (singlet) 

d : (doublet) 

t : h'j7-l"y h (t r 1 p 1 e t ) 

q : ^T/P-f y h (qu a r t e t ) 

m : V/P-^r U •yh(multiplet) 

b r : -fa- K (broad) 

J : ;^77*'J y^^^ ( c o u p 1 i n g con 

s t a n t ) 

H z : (Hertz) 

CDC I3 : fi;7DOt.;UA 

D M S 0 - dg : as/;^ H 

DMSO : >'';<f>;L';:^;l/*#v'H 

THF :xh9hFo77> 

DMF : N. N-i^'^^/l/^yUATi K 

'H-NMR :rohyl^ia^i^P^ (fflS7U-«sS-C 

DClj+T-ai^L^. ) 

I R : t^9\-m:x^'? hfU 

[0091 1 *HSfflSttJV^r. ^&^TiyWj:t'i 

BS-fT-a^-rsj©^. .rix'?>c7)«&^(4, I UP AC -I 

UB Commision on B i o c h e m i c a 
INomenclatu r e l,Zi:iS^^^:^Uii^im 

mzmimB§^iz&^<{,(ox%i, trznym 



——yn^ (MolecularCloning) , Sambrook et al.. QaX 
d Spring Harbor Lab. Press (1989)l|tCieiffi<0^ffi) 
\.Zbtzi}i'>X'^'>tz. 

[0092] :^mmm(rmm<r,wm^\i. wt*^ 
i.mm^: 2^w:^miiiZi5\\xm^Lfzry^^- 

CE?lJ## : 3 D MS^M 1 ieS!<7)PTP-lB cDNA ( 1322b 

p) (nf&mim^^t. 

mnm^f A:^msLm\^zii\.^xm[Ltir7^-?- 
CE?ij##: 5^ mkmnzii\^xm^i.tzr^ 
imm^ ■ 6 ] wm.mii.zm,Lfz?(Jiw.mmi (9 

76bp) cOiSSffifiJS-^t. 

: 7 J sci^M 1 izimitiPip-i^mm^it h 
ciE?ij#^ ; 8) mimnzMm<^[^^{*)iznxi 

[0093] 

(2R)-2- (4-(l-(4-yD^ 7 x-/P)-lH-b°D-;l/-2->f 
( 1 ) 3-(5.5->'*p<f-/U-l.3->''3r='r1f>'-2->f;P)-l- 
2.2->'*;<-?-yP-1.3-rnA*y>'';t-/I' (100 g, %0 mmo 

I) (oAmm (200 iDtiBJgsr (30 mi) 1 2,3-i^'t h 

D7 5y (66.I111I. 874 mDol) ^Mx.^ Siafl2 KJO 

Wi-^i^^i^^Ax-mSiL, mi:mmLt:, m&i 
mmwi. smsimmibtx^t:, 126 g (jr 

82.95!) 

•H-NMR (CDCI3) d; 0.73 (3H. s). 1.19 (3H. s). 1.6 
7-1.81 (4H, m), 2.49(1H. bs). 3.41-3.65 (6H, m). 
4.48 (IH. t. J = 4.4 Hz). 

IR (KBr) cm-i ; 2932. 2853. 1471. 1394. 1142. 104 
1. 980. 926. 

( 2 ) 3-(5.5->fMi'/U-l3->'^^^y-2-^M-l- 
rnys'-^— ;u 

t^-f^Jl'i'a'J H (16.6 ml. 190 minol) CO Jg-fM^ 
l^yi^Wi (75 ml) iZ=J^i-/l'Xl\^7ii^i>'\i (29.8 ml. 
420 nmol) $--78 'C X' 15 ^j-*»»tT?iSTt^c. 
$:15 ^P^MJ^tm 3-(5.5-i''.Xf-yP-l.>i;^df^^ 
y-2->f;W-l-ra/NV-/K30.0 g. 172 «mol) <0®^t 
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^f-l^yrM (300 ml) 5:35 ^^^^ftTjiSTt . -78 'C 
V (83.5 ml. 600 mmol) ^jDi., -70 "C X' 1 B$fgJt@ 

nucVk. g?asT'#is$-<i-. WAX' 2 e^^iatft 
9: DTiiissL, mmmmtix'^r^, 17.0 g 

(1|X$:52.0%) 

'H-NMR (CDCI3) S; 0.72 (3H. s), 1.17 (311. s). 1.9 
4-2.01 (2H, b). 2.55-2.63 (2H, m), 3.41 (2H, tl. 
J = 11.0 Hz). 3.59 (2H, d, J = 11.0 Hz). 4.51 (IH, 

t. J = 4.0 Hz), 9.77 (IH, s). 
IR (KBr) cm-i ; 2957. 2847. 1725. 1472, 1395, 114 
0. 1105, 1041, 1017. 972. 928. 

[0 0 94] (3) 3-(5,5-i''>^;U-l,3->'':t^1^> 
-2->f ll')-\-(4-Jt h^i^y X -M-X-Tuny-jV 
■7;/^>v-'>A (440 mg, 18.1 mmol) «OTHF WMW. (10 
ml) i<z\.2-=J-ru=^x.9y 2r 1 mMttz^, A-7u^ 
T-^y (2.17 ml, 17.4 mmol) <7) THF }§JR(10 ml) 
SraSTL/c. RJCjS^70 -C t'l i^JSmLf^m. -7 
0 -C {c<^a]L3-(5.5-i''.;<f-;l'-1.3-x5r^-t>'-2-< 
)l')-l-rvJ-<i—M2 g. 11.6 mmol) ^:1iOz.tc, 'ikh 

fim^mi-i<i -c T2 i^ia. m^&x'i mmmit: 
f*. los: iu^try^=.^i.7iimmizm. pkx^/ut' 

y:^=^^M.xmL, mmm.mirz. mma^o 

/i-=3: Dx-mi. Bwimmmitixmz. 1.3 

6 g (JR$: 41.8J!) 

1 H-NMR (CDClj) ff; 0.72 (3H, s). 1.19 (3H, s). 1.7 
1-1.95 (4H, m), 2.58(1H. d. J = 3.6 Hz). 3.42 (2 
H. d, J = 11.0 Hz), 3.61 (2H, d, J = 11.0 Hz). 3.8 
0 (3H. s). 4.47 (IH. t. J = 4.0 Hz), 4.63-4.71 (1 
H, n). 6.86 (2H,d. J = 8.4 Hz), 7.27 (2H, d. J = 
8,4 Hz). 

IR (KBr) cm-i ; 3399. 2955. 2851. 1613, 1514, 147 
0. 1395. 1248. 1177, 1134. 1036. 980. 833. 
(4 ) 3-(5,5-v>f-yu-i.3->''7f^-9-y-2-'f;W-i- 
(4-;^ h^i^y x-iV)-\-ra/^j y 
3-(5.5-i^';^f-yP-1.3-i/';t^-9->'-2-'f;U)-l-(4-^ 
>'7x-/l')-l-rDAV-;K1.18 g, 4.21 mmol) <0S 
itM^Uymm (50 al) l,z\^0=J~^J^ ^aa^a 
(1.36 g, 6.32 mmol) ^Ml, SMX' 3 f^fSm 

A;?a-?h/77-f-(x— fyWT'^SSL, mm^m 
ftt L.t»7t!. 1.10 g (IR^ : 94.0;S) 
'H-NMR (CDCI3) 6: 0.72 (3H, s), 1.19 (3H, s). 2.0 
3-2.13 (2H, m), 3.10(2H, t. J = 7.8 Hz), 3.43 (2 



H. d. J = 10.2 Hz). 3.60 (2H. d. J = 10.2 Hz). 3.8 
7 (3H. s). 4.56 (IH. t. J = 4.8 Hz), 6.93 (2H, d, 

J = 8.8 Hz), 7.% (2H, d, J = 8.8 Hz). 

IR (KBr) cm-' : 2955. 1678. 1601. 1510. 1258. 117 

I, 1132, 1030. 995. 837. 

[009 5] (5) l-(4-7"n^7x-;W-2-{4-^h 
=^ri'7xx;u)-lH-tfn-;l^ 
3-(5,5-i^Vf-/l'-l,3-i.'':t=if-t>'-2-'f 
i^7x-/P)-l-TOAVy(1.00 g, 3.59 mol), 4-7^ 
Qtr-'J V (679 mg. 3.95 mmol). p-h/l-xyx/l/* 
yWi -Tmt (51.5 mg. 0.271 imoi) (7)h}Uxym^ 

(50 ml) ^2omMBMm.uz. miwjimu^: 

ik. m&i>-U^-yfl'A7J*i'n-?h^^yy -i-i^^ 
•tv : SfS2X^;l.=20 : 1)-C-^S!!L, BWimmiiib 
LXWz. 960 mg (iR*:81.4Z) 
'H-NMR (CDCI3) d; 3.78 (3H. s), 6.34-6.35 (2H. 
m). 6.77 (2H. d, J = 8.8 Hz), 6.86-7.07(5H.m),7.4 
3 (2H, d. J = 8.8 Hz). 

IR (KBr) era-' ; 1507, 1491. 1246, 1030. 831. 714. 
7C*^*f<I CnHuNBrOtLT 
sfnm -.C. 62.21: H. 4.30: N, 4.27. 
lliiii:C, 62,14; H. 4.22; N, 4.28. 
( 6 ) 4-(l-(4-7'u^7x-/l^)-lH-tfo-/l/-2-'f 
;L')7x/-/1.- 

1- (4-7'n^ 7 X -fU) -2-(4-^ h^i^yx -;1')-1H- 1 
D-;K960 mg. 2.93 mmol) CO Jgjk^-f l^yjgjg (30 
ml) to -C X'E.n^tt^'ym (1.11 ml. 11.7 mmol) 

miti. 0 -c X 30 m^x'2 v^^tmudk. s 

^^Lfz, ^^j5S^a^'J;<?y/l';>7A^'DVh7'97^- 
Csdf-^-y : »i!X^;l'=3 : Df^SJL, Smum 
«ct LXntz. 512 mg (1R$ : 55.6%) 
'H-NMR (CDCI3) d; 4.91(1H , s). 6.34 - 6.35 (2H, 
m), 6.70 (2H, d, J = 8.8 Hz), 6.86 - 7.06 (5H. m). 
7.43 (2H. d. J = 8.8 Hz). 
IR (KBr) cm-' : 3200. 1491. 1240. 833, 826,721. 
immm CieHiaNBrOttT 
Mfnm -.C, 61.17: H. 3.85: N. 4.46. 
Sl®il: C. 61.16: H, 3.81; N, 4.16. 
[0 096] (7) (S)-2-tHndfi^-3-7x^;l/r 
D/'^y® x^/U 

(S)-7x-/l'r7xy (25.0 g, 151 mmol) ^i^ant^ 
)VA (100 ml) t^ffl^-tir, mm. (15 ml) it^t. 

^53; (450 ml) iizmm^k. %htimm.^z. o 'c 

T«ii?th'J'>A (20.6 g. 298 mmol) <nimm (12 
0 ml) 5:3 mfWiXmT Ltz, RlEfS$:x-r^UT'tt 
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^ (243 rag. 12.8 nmol) tXi'y-jU (250 ml) 

1. 12 mMm^iL. mmmEw^ifz. 
x^;i.=io: Dx-mmi. BtmmiiitLxm^, 

4.86 g (IR^: 13.6 ?i) 

'H-NMR (CDCI3) a; 1.28 (3H, t. J = 7.4 Hz). 2.77 
(IH. d. J = 6.2 Hz). 2.97 (IH. dd. J = 14. 6.6 H 
z). 3.14 (IH, dd. J = 14. 4.4 Hz), 4.22 (2H, q, J 
= 7.4 Hz), 4.39-4.48 (IH, m), 7.20 -7.35 (5H. m). 
IR (KBr) cm-i ; 3445, 2982. 1732, 1496. 1454, 127 
1. 1202, 1096. 1030, 747, 700. 
(aJo"-^ -21.2* (c4.37. Ky-^y), 
lit -22.6 (C4.33. Ky-ify) 

( 8 ) (2R)-2-{4-(l-(4-ynt7xrLyU)-lH-fo- 
/P-2-^/1'] 7x/df x)-3-7 x-;^rDy^•>'B! Xf-;U 

4- (l-(4-7'D^: 7 X -;W-lH-fn-;P-2-'f ;P) 7 x y 

(1.20 g. 3.82 mmol). (S)-2-b HD^f i^-3-7x 
n/l.roy'Cvi? Xf-/U (888 mg, 4.58 nmol ) , 7 x 
-;U*X7^y (1.20 g. 4.58 mmol) CO h;l^XV?t^ 
(10 ml) {:yxf-;l. T>/i^'X'/Pdf>-i! (40%, 2.00 g, 
4.58 mmol) 80 t' 1-5 iSfWfTm, 'M 

77^-('sdr-9-y :pigXf-;U=20: Df^SaU. @ 
Wil5ril«st Lt#?t:. 860 mg mm : 46.02) 
'H-NMR (CDCI3) S; 1.66 (3H, t. J = 7.0 Hz), 3.21 
-3.24 (2H. m). 4.16 (2H, q, J = 7.0 Hz), 4.75 (1 

H, t, J = 5.8 Hz). 6.32 (2H, t, J = 2.6 Hz), 6.70 
(2H, d, J = 8.8 Hz). 6.86 (IH. t. J = 2.6 Hz), 6.8 

5- 7.01 (4H, m), 7.26-7.29 (5H. b), 7.41 (2H. d, 
J = 8.8 Hz). 

IR (KBr) cm-i ; 1750. 1505. 1493. 1238, 1184, 107 

I. 1032, 833, 702. 

(0)0" +16.0' (cO.54. ^'DO*;UJU) 
C0 0 971 IIJgCflJ2 

(2R)-2-{4-(l-(4-7'D^ 7 x -;l')-lH-h-D-;l-2-^ 

fi']yx.y^i^) -3-7 X -lurruvym 

mmm l (2R)-2- {4-(l-(4-7n^ 7 x:::;l')-lH- 
tro-;p-2-^ /H 7 X 7 ^ i^) -3- 7 X -/iTuJiy^ 
X^/l- (280 mg, 0.571 mmol) </) THF (2 ml)-;^^'7 

->u (1 ml) m^miiz5 N 7kiEfl:■^^y'>A;k^i^R 

(0.685 ml, 3.43 mmol) ^mi. SiST 1 B^OttJ^L 

^t*. wmi-!^mi. yiix-mtfz, mm^mm 

^^r^^t LX'i^fz. 240 mg (IR^ : 90.95;) 
iH-NMR (CDCI3) S: ^26 (2H. d, J = 7.0 Hz). 4.81 
(IH, t, J = 7.0 Hz), 6.33 (2H, d, J = 2.4 Hz), 6.7 
0 (2H. d. J = 8.8 Hz), 6.86 (IH. t, J = 2.4Hz). 6. 
99 (4H, d, J = 8.8 Hz). 7.26 - 7.29 (5H, m), 7.41 
(2H. d, J = 8.8Hz). 



IR (KBr) cm-' :3031. 1725. 1491. 1234 , 831. 
^a]^i^ +4.r (c 0.42, -pntntijUA) 

[0 09 8] mms 

(2E)-3-(4-(l-{4-( (lE)-3-x V-l-rrt^ 
-/P) 7 X =-iU) -5-;< ^yU-lH- 1 a-;U-2-'f 7 x - 
M-2-Tv^yM x-?-;U 

(1) l-(4-7"a^7x-/l^)-1.4-^>':^>'i''5r>' 
4-7Dt'<.>Xr;UTt K (25.0 g. 135 mmol), 
Xf-ZPTSV (29.3 ml, 210 mmol), ;<i->l^t'=.lUirh 
y (8.74 ml. 105 mmol), 3-X-^;l/-5-(2-t Ho^^ri'X 
^;l')-4-><f-;l/^ryj'^'A 7'OS H(5.30 g. 21.0 m 

woDcDx^^y-tummwi (50 ml) $-77 'c T'20 mmm 
wifz^k. mmm&^^uz, m^izz n tm^m 
i^Kxf-yi/tisaiL/w. i^mmi-^ib^x . mam 
^yiiximi. 4!i7KiKSiv^^;fi^'>ATi£j»f*, mm 
m&'S^irz. JSS(c j^'-f yrohvux-r/ps-jD;e. 

X. SW^^lS-^fBt lX'i%fz. 10.8 g mm : 31.4%) 
WA : 76-77 -C {'\^^y - »gfX^;P) 
> H-NMR (CDCI3) d; 2.26 (3H, s). 2.89 (2H. t, J = 
6.0 Hz), 3.23 (2H. t.J = 6.0 Hz), 7.60 (2H. d. J = 

8.8 Hz). 7.85 (2H. d, J = 8.8 Hz). 
IR (KBr) cm-' ;1707. 1676, 1586, 1410. 1318. 1071, 

995, 847, 828, 750. 

Ttmmm c,,H,,oBrfcLt 

H-Sfii:C, 51.79: H. 4.35. 
mim-.C. 51.82: H, 4.44. 

(2) 1.2-t'A(4-7'a^:7x-yW-5-><f-yU-lH-tr 
n— ;p 

l-(4-7o^:7x-/U)-l,4-'^y:J'yi^':t>'(2.55 g, 1 
0.0 raol). 4-7'a^r-'jy (1.72 g. 10.0 mmol). 
P-h;PXVXyl/*yiS— *fa!t«!I (144 mg, 0.755mmol) 
<0 h;Uxy?M (50 ml) Sr20 f^ma^^Uz, M 

f^f7^-{^^^y)X'nmL. BmmmtLx^ 

fz, 3.43 g (IR^ : 87.72) 

'H-NMR (CDCI3) d; 2.12 (3H, s), 6.08 (IH, d, J = 
3.4 Hz), 6.34 (IH, d.J = 3.4 Hz). 6.90 (2H. d. J = 

8.8 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.27 (2H, d, J 

= 8.8 Hz). 7.50 (2H. d. J = 8.8 Hz). 
IR (KBr) cm-' ; 1508, 1489, 1410, 1319, 1071, 100 
9. 833, 766, 733, 559. 
TC^^ff® CnHiaNBr^fcLt 
lf^ffi:C. 52.21: H, 3.35; N. 3.58. 
^fi: C. 52.20; H. 3.33: N, 3.53. 

[0099] (3) (2E)-3-(4-(l-{4-((lE)-3-Xhdr 
v-3-5}-# y-l-7'o'^.xyl.) 7 X -M -5-;< ^;U-1H- f 
a-/[^2-^ M 7 X -M-Z-m^ym xf-;i/ 
1, 2- t'.X(4-7o^ 7 X -;i/)-5-.;< f-yU-lH- fD-;K2. 
00 g. 5.115 mmol), r^"; /USX f-zU (1.39 ml. 12.8 
imol), h')M2-y(')-)l-7x~ll')t^:^7^y (125 mg. 
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0.410 mmol). g^ifA*^ i/-:; A (23.0 mg. 0.102 mraol) 
t h'JX^;l/r5>'(1.78 ml. 12.8 mmol) (?) DMF J§ 

mi ml) ^g^^BSTioo 'c Tmrmwifz. 

^'o-?h/7 7'f-(»B!Xf-yU : ^^-y-y = 85 : l 

5)X'mmi. mmimttxnt:. 2.00 g (ir 

m : 91.3% ) 

■H-NMR (CDCI3) S; 1.27-1.38 (6H. m). 2.16 (3H. 
s). 4.21-4.33 (4H. m),6.12 (IH, d. J = 3.4 Hz). 
6.28-6.48 (3H. m). 7.04 (2H. d, J = 8.4 Hz). 7.17 
(2H. d. J = 8.4 Hz), 7.30 (2H, d. J = 8.4 Hz). 7.5 
2-7.73 (4H. a). 

IR (KBr) cr' ; 2980. 1713. 1636, 1603. 1514. 131 
0. 1267. 1204. 1179, 1040. 982. 839. 768. 731. 
TtM'ifnm C2^\{^^m^ 0.1 HzOi: Lt 
t^»tt:C, 75.19: H, 6.36; N, 3.24. 
mkm-.C. 74.99; H. 6.27; N, 3.19. 

[0100] mmm4 

(2E)-3-(4-(l- {4-((lE)-2-;>>;l'.-K=^v'XT--/l'] 7 x- 
M -5-;<f-;P-lH-en-;P-2-'f ;!/•) 7 x -;H-2-7"n'< 

mm 3 xm (2E) -3- (4-(i- {4- ( (ie) -3-x h ^ i^-3- 

y-l-rc^n/H 7 X -M-5-:?( -^/W-lH-to-zP 
-2-^/l^)7x::^;W)-2-7'D^yg? Xf-;K429iiig. 1.00 
mmol) CO THF (4 ml)-;^:i'y-;l.' (2 ml) m^mmi,t5 
N h V 'yj^:^mmi.2i mi. 6 mmol) $:JD 

^, gsT'i2 ii#iatsm*. mm:i^i'/\^x'mLti, i n 

mi. MTiiim-^y^-i^^j^x^mms mmmmw 

*LSfimS-iI#:i:LT#7t. 300mg (»R* : 80.4%) 
'H-NMR (CDCla) 2.16 (3H. s). 6.11 (IH. s). 6.2 
7-6.48 (3H. m), 7.04(2H. d, J = 8.4 Hz), 7.17 (2 
H. d. J = 8.0 Hz). 7.30 (2H. d. J = 8.4 Hz). 7.53- 
7.72 (4H, m). 

IR (KBr) cm-i ;2982. 1688, 1628, 1601. 1520. 1426. 
1310. 1279. 1209. 1186. 990, 839, 738. 
7c3il^«T« CzaHigNOi 0.5 HaOfc IX 
H-^fi : C. 72.24; H. 5.27: N. 3.66. 

mmm-.c, 72.48: h, 4.99: n. 3.25. 
[01 on nifefi^ijs 

(2R)-2-{4-(l-(4-7'o^ 7 X =.JU)-5-y( f-yU-lH-fcTo- 
;U-2-^ 7 X y ^ v) -3-7 x -/VTv^-om X^;^ 

(1) \-(4-j(h^i^^~ju)-i.4-'<y^yi^^y 

p-T-Xr/Pf-'t K (18.4 «. 135 mmol). N DX^/L- 
7i.y (29.3 ml, 210mmol). :><^H'\i'-jU1r hy (8.7 
4 ml, 105 mmol), 3-Xf-;U-5-(2-b h'Ddr i/Xf-zl-)- 
4-.X^;U-f-ry'J'!7A7o$ K (5.30 g. 21.0 mmol) 
<7)Xif/-M50 amm S:77 V XIO '^tmi. 



: ftKxf-/u= 1: 1 )t'^s!!L, !smii:mm 

tLT#3t, 10.8 « (IR^: 49,8%) 
iH-NMR (CDCI3) d; 2.26 (3H. s). 2.87 (2H. t. J = 
6.4 Hz). 3.24 (2H, t.J = 6.4 Hz). 3.88 (3H. s). 6. 
92 (2H. d. J = 8.8 Hz). 7.% (2H, d, J = 8.8 Hz). 
IR (KBr) cm- I ; 1717. 1676. 1599, 1508. 1250. 117 
3. 1030. 835. 

(2) l-(4-yD^7x-;l,')-2-(4-;'< h^i^7x- 
;P)-5-.X-f-;P~lH- fD-;H-(4-.X h^i^7x . 4 

-^y^y'J:ty{S.OO g. 14.5 mol), 4-ru^7~>J 
y (2.50 g, 14.5 mnol). p-h/Uxv;:^;W*i'l^-;^<ifp 
!fe(208 ng, 1.09mmol) cOhll-Jiy (100 il)i§?S^12 

/p= 20: Dt-ffiisL, smmmtixm, 3.2 

1 g ()R*:64.7» 

"H-NMR (CDCI3) S; 2.12 (3H, s), 3.75 (3H. s). 6.0 
6 (IH, d, J = 3.2 Hz). 6. 25 (IH, d. J = 3.2 Hz). 6. 
72 (2H, d, J = 8.8 Hz). 6.93-7.05 (4H. ■).7.47 (2 

H, d. J = 8.8 Hz). 

IR (KBr) cm-' ;1528, 1489, 1391, 1246, 1034. 766. 
[0 102] (3) 4-(l-(4-7a^7x-;L')-5-;<^ 
;l'-lH-en-;i.-2-^ 7 x y-Jl- 
1- (4- 7o ^: 7 X -;l/) -2-(4-^ b ^ v 7 x -;1.')-5-.p< ^ 
;k-lH-tC7-;K2. lOg. 6,14 mmol) <0 mtM^l'ym 
Wi (45 ml) (:0 'C X'^Mitri-^^m (2.33 mi. 24.6 mm 
oi) ^:mi.t:. OX:X' \5 ^ Siat'0.5 B$rati}f LJt 

iti*T'^?tL. m^WM-?i^^>"y^x'$^mL. 

7-f-('\df^fy :Pi!x^;|.=9: DX-fflSiL. m 
m?:mi¥b Lttlfc. 1.82 g (I|X4S:90.0%) 
1 H-NMR (DMSO-dg) 5; 2.12 (3H, s). 4.73 (IH. s), 
6.06 (IH. d. J = 3.6 Hz). 6.24 (IH. d J = 3.6 Hz). 

6.63 (IH. d, J = 8.8 Hz). 6.92 (2H. d. J =8.8 H 
z). 7.00 (2H, d, J = 8.8 Hz). 7.47 (2H, d. J = 8.8 

Hz). 

1 R (KBr) cm-i ; 3378, 1524. 1489. 1393. 1262. 121 

I. 1173. 833. 768, 737. 
Tim^mm CnHuNOBrtLr 
nnm-. C, 62.21; H, 4.30; N, 4.27. 
^fii:C. 62.05; H. 4.31; N. 4.19. 

(4 ) (2R)-2-{4-(l-(4-7'o*7x:=.;U)-5-;><f-;l^l 
H-fn-;U-2-< ;l/)7 x /^i^)-3r7 x^./l'TO/VyiH 
x-?-;P 

4-(l-(4-7nt7x::.;l.')-5-;'<^/l^-lH-t:D-;U~2-f 



(S7))02-121186(P2002-121186A) 



/I'l^xy-zKLOO g.3.04 ramol). (S)-2-t HD=^ri/- 
3-7x-;^ru>'■?yg! Xf-;P (886 mg, 4.56iimol), h 
*Jy x.=^)l't^X7 ^ y (1.20 g, 4.56 iBiDol)c7)h;uxy 
mm (50 iiDfcxXf-^l' TVi;X?/U'-K>iS (402. 1.9 
9 g. 4.56 mmol) ^Mt. 80 'C X' 3.5 ^IStltfT 

■7h^77-f-(^dE.i>-y :g^ijx^yl.=20: DffliJ 
L, SWitioSrIlfti: tT#7t. 440 mg (IR$:28.8Z) 
'H-NMR (CDCI3) S; 1.15 (3H, t, J = 7.4 Hz). 2.11 
(3H. s), 3.18-3.22 (2H. m). 4.14 (2H. q. J = 7.4 
Hz). 4.68- 4.74 (IH. m). 6.04 (IH. d, J = 3.8 Hz). 
6.22 (IH. d, J = 3.8 Hz). 6.63 (2H, d, J = 8.8 H 
z). 6.90 (2H. d.J = 8.8 Hz). 6.97 (2H. d. J = 8.4 
Hz). 7.15-7.28 (5H. m). 7.45 (2H. d.J = 8.4 Hz). 
IR (KBr) cri : 1753. 1736, 1524. 1489. 1238. 118 
4. 1071. 833, 739. 700. 
(«)d" +13.6° (c 0.770. i'aat^)l^M.) 
7C«*ffffi CzgH^eNOgBrk LT 
ItSiitC, 66.67; H. 5.20; N, 2.78. 
HUffi: C. 66.63; H, 5.23; N. 2.75. 

(2R)-2-(4-(l-(4-7'a^:7 X -/|.)-5-^ ^;l-lH-tfn- 
;l'-2-< il)7xy^i^] -3-7 X - /i^rny 
mmm 5 T1t^c(2R)-2- {4-(l-(4-7'o^ 7 x:::;l^)-5-> 
f-;l/-lH- tf D-;l/-2->f 7 X y =^ -3- 7 X -)]^ra 
y\*yi? Xf-yU (340 mg. 0.674 mmol) cr> THF(4 ml)- 

^^'y-zu (2 ml) u^mmi,z5 N 7m■^t^'J^M.^ 

mm (0.404 ml. 2.02 mmol) i^Ul. MfflT' 1 B*^JI 
I^Lfo. Rfl5?R^gfiSX-f;|.i:?KT#«!U, 1 N igU 
T'+ftUfctJfc, tmi:mL. yiiX-m^lt:, ^<81 

U. BW?*)^j6^^i!|«!lt LTffJt. 282 mg (ItZ^ : 87.93;) 

1 H-NMR (CDCI3) S: 2.10 (3H. s), 3.23 (2H, d. J = 
6.6 Hz). 4.76 (IH. t.J = 6.6 Hz). 6.05 (IH. d. J 
= 3.2 Hz). 6.22 (IH, d. J = 3.2 Hz). 6.63(2H. d. 

J = 8.8 Hz). 6.90 (2H. d. J = 8.8 Hz), 6.97 (2H, 

d. J = 8.8 Hz). 7.27 (5H. bs). 7.45 (2H. d, J = 8.8 
Hz). 

IR (KBr) cm-» ; 3063, 1730, 1522, 1489, 1236, 118 
1, 1071, 833, 735. 700. 
(a]|)26 -1.97' (c 1.70. ^nnt^Jl'M,) 
[0 1 04] IUfi0il7 

(2R)-2-(2.6-i;7'n^-4-(l-(4-7'n^7x:^;W-5-^ 
-7';l.~lH-fn-/l.-2-'f ;H 7 x -3-7 xx;i,ra 
^^ym xf-zP 

(1) 3. 5-5/'7'Dt-4-h Kn^ -XyXT/l'Tt K 
4-t Hndfi^'<.yXT;l/rt K (11.0 g. 90.0miiio!). 
MSlthV'^l^ (22. 9g. 279 mm\}cr,^miUm (150 m 
1) IfZ^m (30.2 g. 190 mmol) (50 ml) 



.^■ffli: LXnfz. 24.5 g (IR^ : 97.2 3!) 
'H-NMR (CDClj) 8: 6.42 (IH. bs). 8.00 (2H. s), 9. 

80 (IH. s). 

IR (KBr) cm-' ; 3148. 1674. 1580. 1549. 1476. 138 
1. 1304. 1201. 1121, 874, 741. 658. 
(2) 3, ^-ifya^-^^h^i^KyXTfUTtV 
3.5-i''7'a^-4-t Ko^f x'<.>'XT/Prt K(5.00 g. 
17.9 nmiol) CO DMF (100 ml) U '^A (3. 

22 g. 23.3 rnnol) t (1.45 ■1.23.3 mmo 

1) imt. mi&x'io ^^tmfuc. nhtiim-^m 
Sr, Pi^5x^y^T1^ll^L/c. mmm^^hM 

X. TKt-gt^L, 4!E7KKKv^^^^>">Amm, im 
Sr«ffe*L. Smt^iiitLXmc. 5.10 g (iR 
97.03;) 

iH-NMR (CDCI3) d: 3.97 (311. s). 8.03 (2H. s). 9.8 
0 (IH. s). 

IR (KBr) cm-' ; 1707. 1694. 1547, 1470. 1368, 126 
4, 1190. 987. 747. 731. 
7C^^*r<i CeHjOzBrj ttt 
fmii:C, 32.69; H, 2.06. 
ll8iffi:C. 32.69; H, 2.02. 
[0 105] (3) l-(3.5->'Vnt-4-.Xh + v7x 

-i\^)-iA-^yi'yi^^y 

3. 5-'jya=tH-Mh^i^KyX7)\^'rt¥ (5.00 g, 
17.0 mmol). ^ ^yl-fn/P^ h >- (i.io ml. 13.2 mmo 
I). hOXi-)\^Tiy (3.69 ml. 26.4 mmol). 3-Xf- 
;U-5-(2-h Hndr>'X-f;l,')-4-^f-;l/f-TVl»'>A 7" 
as K (667 mg. 2.64 mmol)«0 X^'y-;l/?I-&^ (20 

ml) 5:77 'c X'8 mmuz^k. mmmET^ii 

^y :g^Kxf-yl- = 4:1) TftlgU, g«!t%J*llf*t 
LX^mtfz^ 3.31 g (IR^ : 68.8 %) 
'H-NMR (CDCI3) d\ 2.25 (3H. s). 2.89 (2H. t. J =■ 
6.0 Hz). 3.18 (2H. t.J = 6.0 Hz), 3.94 (3H, s), 8. 
12 (2H. s). 

IR (KBr) cm-' ; 1717, 1690. 1381. 1260. 1163. 995. 
737. 

(4 ) l-(4-7"o^;7x-;l/)-2-(3.5-v7'Dt-4-^ 

h ^ 7 X -M -5-y f-;W-lH-h-n-;P 

1- (3 . 5- xVo ^:-4-^ H V 7 X W -1 . 4-'^ y ^' > i'' 

^y (3.00 «. 8.24 mmol). \-'fu^7-'}y (1.42 

g. 8.24 mmol). p-h/Uxyx;P*>ffi— 7|<ftt)(118 m 
g. 0.619 mmol) CO h/L-xyjgjg (lOO ml) Sr20 

= 30 : 1) t-?sis^L. m'm^mmtLxmi 

tz, 2.86 g (IR$ : 69.4%) 

'H-NMR (CDCI3) S: 2.11 (3H. s). 3.83 (3H. s). 6.0 
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7 (IH. d. J =3.4 Hz). 6.32 (IH, d, J =3.4 Hz). 7.0 
2 (2H. d. J = 8.4 Hz), 7.14 (2H. s). 7.55 (2H. d. 

J = 8.4 Hz). 

IR (KBr) cr' ; 1591. 1491. 1462. 1408. 1250, 106 

9, 1001, 835. 747. 733. 

[0106] ( 5 ) 2.6-y7'o^-4-(l-(4-7'n^ 7 
iZ.;U)-5-;i< ;l/-lH-tD-;l/-2-'f yU) 7 x y-zU 

i-yl,)-5-^f-;P-lH-t:^D-;U (2.60 g. 5.20 mmol) 

CO mt^i-u>mm (so mu {zo -c x-E.mu^'ym 

(1.97 ml. 20.8 naol) iUul. 0 X. T'l t^^tmt 

x^/p = 10 : 1) vmrnt, Bi^itisit:mtLxm 

L/C. 2.40 g (JR$:95.2 %) 

•H-NMR (CDCI3) $: 2.11 (3H. s). 5.73 (IH. s). 6.0 
6 (IH. d, J =3.8 Hz), 6.27 (IH, d J =3.8 Hz). 7.01 
(2H, d, J = 8.8 Hz), 7.11 (2H. s). 7.54 (2H. d, J 
= 8.8 Hz). 

IR (KBr) cr' : 3490. 1508. 1491. 1458. 1412. 131 

8, 1159, 1069, 833, 747, 733. 
TiMj^Vim CnHuNOBrat LT 
9mm :C. 42.01: H. 2.49: N. 2.88. 

mmm-.c. 42.05; h. 2.54: n. 2.83. 

( 6 ) (2R)-2-{2.6->''7"n^-4-a-(4-7'Dt7i- 
;U)-5->f-;l^lH-fD-;P~2-Y M 7 x / =^ >')-3-7 x 

2, 6-x 7'D^-4- (1- (4-7"c3t 7 x -;U) -5-^ f-/l.-lH- 
trD-;l.'-2-fyl/) 7x7-/1- (500 ng, 1.03 ranol), 
(S)-2-t Hndfv-3-7x-/U7'o>'N*>'i!Xf-/K300 n 
g, 1.55 mnol). h 0 7 x-JUt^Xy ^ y (405 mg. 1.5 
5 mmol) (T) h;l^X>-jt^ (5 ml) iZTY'JAll'^^ym 
i;>fy7*ot;l/ (0.305 ml, 1.55 mmol) IrSfflt'jD;^. 
ti, nt>tlhm^-^mi:. ^IBTI I^BI. 80 r f 11^ 

= 30 : 1) x-mmL, mmm\^b LxmLfz. 67 

0 mg(lR$ : 98.2%) 

'H-NMR (CDCI3) d\ 1.06 (3H. t. J = 7.2 Hz). 2.11 
(3H. s). 3.37 - 3.42 (2H, m). 3.98 - 4.09 (2H. m). 
4.84-4.91 (IH, b), 6.07 (IH. d. J =■ 3.6 Hz). 6.33 
(IH, d. J = 3.6 Hz). 7.01 (2H. d. J = 8.8 Hz), 7.1 
4 (2H, s), 7.23 -7.29 (5H, m). 7.54 (2H. d. J = 8. 

8 Hz).. 

IR (KBr) cm-' : 1746, 1491. 1445, 1408, 1242, 106 

9, 1015, 835. 747, 731,700. 

(aJo^" 28.8° (c 0.550, 7DD*;UA) 
[0107]|^ffl|8 



(2R) -2- 12, 6-y 7'D^:-4-(l-(4-7'n ^ 7 x -iV) -5-;< 
i-)V-m-\:u~)V-2-4 ;H 7 X 7 £/-) -3-7 x -;1,7*0 

mm 7 X'Wz (2R) -2- (2. 6->''r o t-4- (1- (4-7^D* 

7 X -/U)-5->< f-yU-lH- h'n-/l.-2->f /U) 7 x 7 =>f i^} - 
yy x-lVruny^ Xf-^U (400 mg. 0.604mBiol) 
(T) THF (4 ol)-^:?7-;l. (2 ml) li^JSJttClN *i! 
-fk:>-hU'>A7)<Jg?5E(1.21 ml. 1.21 mmol) imt, M 

L, pex^/UT-attlL/c. mtiii&^'^h-^X , yiiXik 

L, i6<j!t*l5r>ft<^^t UTt#/;. 269 mg (lt5J$ : 70.4%) 
'H-NMR (CDCI3) $; 2.11 (3H. s). 3.37 (2H. d. J = 
7.0 Hz), 5.08 (IH. t.J = 7.0 Hz). 6.07 (IH. d. J 
= 3.4 Hz), 6.33 (IH, d. J = 3.4 Hz). 7.00 (2H. d. 
J = 8.8 Hz), 7.11 (2H, s), 7.22-7.26 (5H, m). 7.5 
5 (2H, d. J = 8.8 Hz). 

IR (KBr) CB-' ; 3065, 1725, 1493. 1445, 1410, 124 
0, 1069, 835, 733,700. 
(a) 0 ^' 17.9° (c 1.48, 7aD*yPi>.) 
7C*^*fa CjgHzoNOaBra 0.5 HjOt LT 
lf»it:C, 48.55: H. 3.29; N, 2.18. 
H^ffi: C, 48.66; H, 3.51: N, 1.97. 
[0 108J ^Jfel?l|9 

(2R)-2-( {4 • -(l-(4-7'n* 7 X -ll') -5-.X ^/P-IH- 1? 

a-/i^2-^ M [1, r -t'7 x-;l.')-4-'f ;H :t#v')-3- 
7x-;i'7'ay\°>^ x^;P 
( 1 ) 4-(4' h^'^yx-MmMiH ^f-zu 
4-(4' -hHQ^i'7x::L/l/)3f,|.#i! (10.0 g. 4.67 m 
mol), 3-Vj(^y (19.9 g. 14.0 mmol) M/ N.N-y 
^(^)lTii)VM>7$. H (80 ml) a^^mi: 60''CT'3B$|g 

mifz, mtiim^mzmm:^^/\^ (200 mo 
(150 ml) nuxmni. tmisimifz, 

i-ho 'yj^x'^tiSi uc . mmmsrizmm-tt t . m. 
mi)'p>, sms (io.5g) a^mm^Btixn^ti 

SUS: 177-178 'C 

'H-NMR (CDCI3) d; 3.86 (3H, s), 3.94 (3H, s), 7.0 
0 (2H, d. J » 8.8 Hz). 7.58 (2H, d, J =8.8 Hz), 7.6 
2 (2H. d, J = 8.4 Hz), 8.08 (2H. d. J = 8.4Hz). 
(2) 4-(4' -?(-V^i^y 3L~M'<^yV)V7)l^-li' 

4-(4' -:^v^i^y x-ivmrnm o.og. i 

2.3 mmol) "f-"^ J^T)V^-^A (0.94 g, 2 

5.0 mmol) <;)rH5bKD77y (40 ml) ®jS?g4>{: 
S?aT*># il€^*<'5>ij'-*^-:>20^faT«!iD Ltz. RJE 

mi 2 mimm-L. o -cici^aiL/i. * 

(1 ml) t 1 N ^mti-h')^Amm{l ml) ?:JD 

umn (i.2g) ***ifeisst UT#<;>ix)t. 
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iJA: 163-164 'C 

'H-NMR (CDCI3) d; 3.86 (3H, s). 4.73 (211. s). 7.4 
8 (2H. d. J = 8.8 Hz). 7. 37 -7. 58 (6H. m). 
10109] (3) 4' -.XhafvCl.r -f7x-;H 
-4-;* /!.'>' N'/L-rt H 

4-(4' -J<h^i^7j:.^/U)K'y'Ji\^7jUa-/U (1.20 
g, 5.60 mmol), ZK-ffevy^yy (2.0 g ) RX/rhy 

hh'nyyy (25 ml) cr,iU.-^mim.WiX' 72 B^iaJiff 

f-;P:f h7tHa79y=5:l:l) -CSfSi-ri) k S 
WiRj (1.1 g) *^*ilfe*Sftt L-C^^>*lf^. 
anus : 99-100 -C 

1 H-NMR (CDCI3) 8; 3.87 (3H, s). 7.01 (2H. d. J = 
8.8 Hz). 7.60 (2H. d.J =8.8 Hz). 7.72 (211. d. J = 
8.2 Hz), 7.93 (2H, d. J = 8.2 Hz), 10.04 (IH. s). 
(4) l-(4' -^Yi^l/WS i.=.)Vyk-A M- 

4' -^V^i/WX -t'7x-;P)-4->:7/P^N'/PThK 
(1.08 g, 5.09 Bunol), ;'<f-;Ph-/t-^ H y (277 mg, 
3.96 miDol), M/Xf-zUrSy (1.10 ml. 7.91iiimol) 
t 3-x^;l.-5-(2-h HD^£^xf-;l.-4-j<f-/Uf-ry'J 
"^A yoS K (200 mg, 0.791 ma\)<r> X^^y-^U?! 
(6 ml) 5r77 'C T'4 BSJI^L/cf^. 

- C^^-tV : ifS!X^;l. = 5:1) fmSlL, SW 
!t«!iSrll»i: LtmSttTt. 510 mg (IR$ : 45.9 I) 
1 H-NMR ((3)Cl3) ^; 2.27 (311. s). 2.91 (2H. I. J = 
6.2 Hz). 3.30 (2H. t,J = 6.2 Hz), 3.86 (3H, s), 7. 
00 (2H. d. J =9.2 Hz). 7.56-7.67 (4H. a), 8.02 (2 
H. d. J = 8.6 Hz). 

IR (KBr) cm-i ;1709, 1674. 1601. 1260. 818, 743. 
[0110] (5) l-(4-7"nt7i-;W-2-(4' 
h ^ V (1. r - 1'7 X x/l.)-4->f /P)-5-^ f-;P-lH- to 
~)V 

H4' -.XhdrvCl.r -h'7xr./l.)-4->f/W-l,4-'<y 

^y-JiO (500 mg,1.77 mmol), 4-7"o^ T:=. 'J y (3 
06 mg, 1.77mmol)i: p-^;^xy;?.;^;^y^7Kft^?!l 
(25.3 mg. 0.133 mmol) <n VlX^X-VWlSt. (30 ml) S12 

iEx^;i, = 30 : 1) TIS^L. BW!fS!l$:lI(*:i: Lt* 
SI Lit. 430 mg (IR$:58.13:) 
'H-NMR (a)Cl3) ^: 2.14 (3H, s), 3.83 (3H. s), 6.1 
0 (IH. d. J =3.2 Hz). 6.37 (IH, d J =3.2 Hz). 6.93 
(2H. d, J = 8.8 Hz), 7.04-7.10 (4H. m). 7.36 (2H. 
d, J = 8.4 Hz), 7.46-7.53 (4H, n). 
IR (KBr) cm-i :1609, 1507. 1489. 1248. 1040. 822, 
766 , 733. 

( 6 ) 4' -(l-(4-7"D^:7 x-;U)-5-;«<^yP-lH-eo 



-yU-2-^;H(l,l' -t'7xX/H-4-jr-/P 
l-(4-7"o*7xx;l.)-2-(4' -^Y^'y{\X -h'7x 
:xyl.]-4-<;l^)-5-^f-/l/-lH-fo-/P (418 mg, 1.00 m 

mo!) <n m.w^'yvymn. (3o mo to x, T-Hm^t* 

^% (0.378 ml, 4.00 mmol) ^t^t. 0 T'l B^f^M 

{c'vdf.-ty^jdp;!, B«ttSrll«cfcLT'?)JRL;t:. 400 
rag (IK*: 99.0 X) 

'H-NMR (CDClj) d \ 2.14 (3H, s), 4.92 (IH. bs). 6. 

11 (IH. d. J =3.2 Hz), 6.38 (IH. d J =3.2 Hz), 6.86 
(2H, d, J = 8.4 Hz), 7.04 - 7.53 (lOH, m). 

IR (KBr) cm-i ; 3406. 1508. 1489. 1258. 1175. 908. 
824. 768. 733. 

[0111] (7) (2R)-2-((4' -(l-(4-7'nt7x 
-;l^)-5-;<f-;U-lH-h-D-;i/-2-f (1. 1" -t'7 x^ 

M :t=¥ i')-3-7 X -ivrui-^y^ Xf-;l/ 
4 ■ - ( 1- (4-7^0* 7 X ~;P) -5-;< f-;l/-lH- fu-yW-2- 
^)VM\X -b'7x-/W-4-5r-/l- (380 mg, 0.941 m 
mol), (S)-2-t h'D^>'-3-7xX;l^7*n>'s->g5X-?-/l^ 
(274 ng, 1.41 BBol). 3.-lVii^XV <y (370 m 

g. 1.41 ma\)(n hyuxy}§?g (7 ml) \,z i.r -(TV 
vi])Vi^^=.iy)-J\:^^)Vy (356 mg.l.41 nuDol) 

iaT-jii;t7t. %t:,tthm.-^m , ^jst-so 'm, so 

0-7b/5 7-f- ('S^^^y : I^X^/P = 30 : 1) 
t'^SSL, BM!HJ^ffl*W*5t LT*«IL:t, 184 mg (IR 
33.7X) 

'H-NMR (CDCI3) S\ 1.19 (3H. t. J = 7.4 Hz). 2.14 
(3H. s). 3.24 - 3.28(2H, m), 4.18 (2H. q. J = 7.4 
Hz). 4.78-4.84 (IH. m), 6.10 (IH, d, J =3.2 Hz) 
. 6.37 (IH. d. J = 3.2 Hz). 6.86 (2H. d. J = 8.8 
Hz), 7.03-7.52(15H. b). 

IR (KBr) cra-i ;1752. 1732. 1609. 1507. 1489. 1238. 
1181, 822, 733. 

(aJo^' 11.0° (c 0.600. :J'DD;^/l/A) 
[0 1 12]|UtMlO 

(2R) -2- ( {4 • -tl-(4-7'D 1 7 X ~M-^^ f-;l-lH- f 
;H ( 1 . 1 ' -h'7 X -M -4- 'f yP> jT ^ v) -3- 

mmm 9 x-nrc (2r)-2- ( {4 • - (i- (4-7' 7 x -JV') -5 

-.Xf-/u-lH-h-D-;U-2-^/l/)(l,l' -h'7x:i/H-4-^ 
;Wj}-^i')-3-7x-;ura^N*yg! xf-;u (184 mg. 
0.317 nmol) <J5 THF (2 ml), ^^y-iU (1 ml) m-$t 
mmzw ymit:^'J'^2^yHmWH0.951 ml. 0.951 mmo 

1) &iiai. m^x'i mmwuz. '^(^nm^m^i 
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mWb U-C^JRLTt. 150 mg (IR^: 85.7Z) 

'H-NMR (CDCI3) ff; 2.14 (3H. s). 3.30 (2H. d. J = 

6.0 Hz), 4.89 (IH. t.J = 6.0 Hz). 6.10 (IH, d. J = 

3.2 Hz). 6.37 (IH. d. J = 3.2 Hz). 6.87 (2H. d. J 

= 8.8 Hz), 7.03 -7.52 (15H. ■). 
IR (KBr) cra-i : 3430. 1728. 1607. 1505. 1487. 124 
0, 1179. 1071, 824, 735. 
[a] 0 21 -4.12' (c 1.06. ^'DO*;t'A) 
jiM^m& CjjHjeNOsBr HjOfc LT 
ftSffl: C, 67.37; H, 4.95; N, 2.46. 
HSiii : C, 67.56; H. 5.02; N. 2.42. 

[01 13]||j|fi<?l|l 1 

(E) -3- [4-(l- 14- [ (E)-3- (tert-y h i')-3-5r^ y -1- 
raK=.>\^) 7 X -/W -lH-fn-/i.'-2-^ lU) 7 x-;i.-)- 

( 1 ) l-(4-7'n^7x-;i.')-3-(i.3-i^'5i-#y7>'-2 
-^;U)-l-7'ovsVy 

■?j?'";t->''?A(4.10 g. 165 iiimol) (7) THF mMlS. (100 
Bl) iZ 2-{2-fa^X^M-l.3-M^-fy(ZI.2 g, 1 
50 imol) <^ THF jiiK (100 ml) S: mSX'mMiX 

mrit:. mtim-^mim^' 30 ^t^miti 

-70 'CX i-ra^^KyXTJi-Tt Y (18.5 g, 100 

nnoi) (0 mmm (100 ml) ^mTif^. nt>tLim 

^mi-7o~- -20 'cx' 1.5 mmmrfudk, m t^it 
rye-^mm (soomi) ^mi, mmxm^^ 
•fr. ifKx^;i.T'}i6tt}U7t. mmm^AiX'm^i. 
mr?^^^iy^j*x'mm. msx-mmit:. 

0:^y/lAfl^^^-?h^y7^~{^^'fy:WfMx 

i-i\^=5 : DX'^wii. mmm&kLxwz. 2.4 

6 g (IR$: 8.6Z) 

ii^ : 71-72 -C (^^i-y - PKX-T-/!.) 
'H-NMR (CDCI3) d: 2.10-2.17 (2H, m), 3.08 (2H, 
t, J = 7.4 Hz). 3.84-4.01 (4H. a). 5.00 (IH. t. J 

= 4.4 Hz). 7.60 (2H. d. J = 8.4 Hz). 7.83 (2H. d. 

J = 8.4 Hz). 

IR (KBr) cm-' ; 2877. 1684. 1585, 13%. 1138. 107 
0. 1032. 812. 799. 
TcM^Vim CijHiaOjBrtLT 
H-M : C, 50.55: H,4.60. 
Hmffi : C. 50.57; H, 4.52. 

(2) 1.2-h'X(4-7'at7xr.yW-lH-tn-;W 
l-(4-7"n^ 7 X -;U) -3- (1 , 3-i^':t ^ y 7 y-2-'f ;W) -1 
-raJiyy (500 mg.1.75 mol). 4-ra^T~Vy (3 
32 mg. 1.93«mol)fc p-^;^xy;^;^;^>-i^-7j<fP^^!l(2 
5.0 mg, 0.132 miol) <^h)l^X.ymWL (50 ml) $:20 ^ 

DT^ffiL, SWttSrIlWsi: L-Ctt/vi, 450 mg (JR 



$:68.2%). 

'H-NMR (CDCI3) 8: 6-34 - 6.44 (2H, m), 6.90-7.05 
(5H, m), 7.35 (2H. d,J = 8.8 Hz). 7.46 (2H. d. J = 
8.8 Hz). 

IR (KBr) cm-' ;1489, 1071, 1009. 829. 725. 714. 
7C^^*rli CieHiiNBrtL-C 
IH)Lfi:C. 50.%; H,2.94; N. 3.71. 
HUfi: C. 50.73: H. 2.75; N. 3.52. 
C 0 1 1 4 ] ( 3 ) (E)-3-(4-(l-{4-t(E)-3-(tert-r 
h^i^)-3-3rdf y-l-ro'?.::./!.'] 7xX;H -IH-fD- 
;l/-2-^;W7x-/L')-2-7"DAi>'gj tert-'Xi-fl' 
1.2-h'7-(4-7'n^;7x:::;W)-lH-fD-;U (1.82 g, 4. 
83mmoI), r?"J;UKt-7'-f;UXXr;U (1.77 ml, 12. 
1 mmol), h-iJX(2-> ^^>'7iXy^);^;?,7-f > (118 
Dg, 0.387 nmol), W^Wt^^^i^^J^ (21.7 ng. 0.0%7 
mol) t h'jxf-;|/rSV (1.69 ml. 12.1 mmol) OD 

MF (4 ml) mmisinnm^r. iwc x- 2m\sitm 

Zs^DVh^^?7-f-('sd(--^f>':g^StXf-yl^=2: 1) 
7.2X). 

'H-NMR (CDCI3) d; 1.52 (9H. s). 1.53 (9H. s). 6.3 
0 (IH. d. J = 16.2 Hz). 6.34 (IH. d, J = 16.2 Hz). 
6.37 -6.40 (IH. m). 6.49-6.52 (IH, m), 6,%-6.9 
8 (IH, m), 7.10-7.61 (lOH, m) . 
IR (KBr) cm-' ; 2978. 1705, 1634, 1605. 1516, 145 

6. 1368. 1325. 1209. 1154. 982. 835.731, 720. 

[0115] mm 1 2 

(E)-3-(4-(l-{4-((E)-3-h Y^^i^-3-t^V-l-rv3^ 
x/U) 7 x -M -lH-h*a-;P-2-'f /W 7 x x;U}-2-rD 

^ym 

mmmi 1 •rl#7t!(E)-3-(4-(l-{4-((E)-3-(tert-7h^ 
i^)-3-5)-^ y-l-ro'^x/U] 7 X x;H -IH- trn-;l^2- 
;W) 7 X x/U] -2-7'0^ Vi? tert-r'f ;K800 mg, 1 . 
70 mmol) cr, i^^fav^i^^ymid (10 ml) l,Zh<J7/U 

:^mm (10 ml) ^mi. mm- 1 mm^wttdk. 
'j^j:^mmx<^nif^m. mm&t^nifi, mt 

PiSx^/UA^^,S^fiL;ft. 193 mg (IR*: 31.63!) 

: >300 °C 

'H-NMR (DMSO-dg) 6.35 -6.59 (4H. m). 7.12-7.2 

5 (5H, m). 7.50-7.76(6H, m). 

IR (KBr) cm-' ; 2976. 1682, 1630. 1603. 1514, 142 

7. 1318, 1282, 1221, 1186, 992. 945. 839, 723. 
TcS^ffffi C22H,7N04 0.5H20fcLT 
s^nm-.C, 71.73; H, 4.93: N. 3.80. 
lliiffl:C, 71.95: H. 4.88: N. 3.55. 

[0 1 16] S^JfelJlJl 3 
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3-(4- i 1- [4- (3-tert--/ h v-3-:t =^ V 7*0 tVU) 7 x 
-;U)-lH-fn-;P-2-<;H 7i-;l'rDA-yit tert- 

^IJIj 1 1 tit/:: (E)-3-(4- (1- {4- ( (E) -3- (tert-7" b ^ 
i^)-3-7t-^ y-l-TD^:::;!.) 7 x -;H -IH-f n-/l.-2- 
My x-M-Z-ya^ym tert-7'-?-;K471 Bg. 1. 
00 nniol) <O^^'/-;l/^?R(40 ml) fclOK 

(50 iiig)S:Jni., 7]<lg#H^Tm?aT' 12 B^fgjfff 

L/;:. ja}SS:i''J;5>->;>7A^'a-<'h-/7 7^-(A. 
: »i8X^;U=10 : 1 )T'Si!jL, iW!|4)S->ltl« 
LXWz. 249 nig (IR$ : 52. 4X) 
iH-NMR (CDCI3) d\ 1.40 (9H. s). 1.41 (9H. s). 2.4 
3-2.58 (4H, b), 2.72-2.94 (4H. ■). 6.31-6.42 (2 
H. m). 6.87-7.16 (9H, m). 

IR (KBr) cr' ; 2976. 1732, 1520, 1368, 1148, 847. 
716. 

[0 1 \ i\mm\^ 

3-(4- {1- {\-{l-t))Vifsil:i^x.^}V) 7 x :::;W-lH-to- 
/U-2-^ ;K 7 X 7°nA>ig 

mm 1 3t1#^>:3-(4-{l-(4-(3-tert-7'N^i^-3-3r^ 
Vrn tVU) 7 X r.;W)-iH-tn-;P-2-< ;H 7 x-ZUT" 
nAVK tert-7'f-;K249 mg, 0.524 mmol)<OJ6-(L><f- 
(4 ml) (CO r X'Y^iDViSXJimi (2 ml) 

WL, mmM'^^^^i^'^j^xMmk. mmmm 

LX. mmmmttxnt:. m mg (IR$:98.3 

%) 

'H-NMR (CDCI3) d; 2.57-2.69 (4H, m). 2.80-2.96 
(4H, ■). 6.34-6.41 (2H, m). 6.92-7.11 (9H, m). 
IR (KBr) cm-i ; 3031, 1709. 1518. 1418. 1287. 120 
9, 1184, 910, 839, 731. 
[0 1 183llifi(JI]15 

(2R)-2- {4- (1- (4- {( (lR)-l-'<.y >'';l/-2-X h df 

y X^yU) i^l 7 1 -M-W- b*o-;l^2-'f JU] 7 
i/^>')-3-7x-yP7°QA*ygg Xf-;U 

( 1 ) 3-(l,3-i^':t=Sr-t>-2-^;W-l-(4-;< h#v-7 
x-;l.) -1-7'DAVy 

V/;t>x'>A(4.10 g. 165 mmol) CO THF S?S?R (100 
ml) (I 2-(2-7'n^X-f-;H-1.3-i/3}-=¥-t>'(Z7.2 g. 1 
50 mol) crtm mS. (100 ml) a?fl-C'15^*^{tT 

mitz, mtiiiz-^mimux' 30 ^(Sitt^LT^^ 

fifc, -70 •CT- 4-r-X7yl'f t H (13.6 g, 100 mmol) 
<0 THF^ja (100 ml) $-?iSTL?t, #^>ixSji^?R$r- 

70 —20 'cx' 4 Siarmraj^fliu^t*, 10% 
imry=i:-^mmmi, pirx^/i^tmLTt, 



m^i:im^blxnt.i. 2.86 g (IR*: 12.1%) 
'H-NMR (CDCI3) 8; 2.08-2.18 (2H, m), 3.07 m. 
t, J = 7.6 Hz), 3.83-4.00 (7H, m). 5.00 (IH. t. J 

= 4.4 Hz), 6.93 (2H. d. J = 8.8 Hz). 7.% (2H. d. 

J = 8.8 Hz). 

IR (KBr) cm-' ; 2944. 2880. 1682. 1601. 1510. 126 
0. 1510, 1260, 1171. 1030. 835. 

( 2 ) l,2-t';:?.(4-;< h^i^7 3i-)U)-W-^\:t->l' 

1- roAVy (700 ng, 3.26 mol). i-T-'yi^y (402 

mg, 3.26 nmol), p- N;Pxyx;P*>iJ -7i<^M42. 
5 mg, 0.223 imnol) (O h ll'X.yMW. (70 ml) 5:20 B?f^ 

^lK7a-7Vy^7 ^ -(A^df-ty : »Kx^;l'=9 : 
Dt'ffiSSL, LTtl^, 481iig (IR$ : 

58.2Z) 

'H-NMR (CdZl^) d; 3.TI (3H. s). 3.81 (3H. s). 6.3 

2- 6.34 (2H. m). 6.73-6.86 (5H. m). 7.04-7.11 (4 

H. m). 

IR (KBr) cm-' ; 2930. 1514. 1464. 1248, 1177, 103 
6, 833, 714. 

Ttmmm CisHnNOjtLT 
i^nm-.C. 77.40; H. 6.13: N. 5.01. 
mim -.C. 77.21; H. 6.05; N. 4.92. 
[0 119] (3) 4-(2-(4-t Ho^>'7x:::;l')-lH 
-tD-zL-l-f /U] 7 X 

I, 2-h';?.(4-.Xh^v7x-;P)-lH-b'o-/l^ (1.40 g. 
5.02 mK)l) OSfliJ'f^Uy^aj (40 ml) (CO T'H 

Mitt^'y^ (3.80 ml, 40.2 mmol) 5rjjDi./S, n^tlh 

m-^mio 'c X' 30 jitfmnifcm. *7K{wiiv^/s. 
^mt:mi. mm^x-m^Lm. mm-^ 

i]9lVi]=yL,^u-7Y^/=y7 ^-CNdf-^y : g^SJXf- 
;l'=3: l)t'»SSL, Ltttfc, 1.20 g 

(IR* : 95. 2X) 

'H-NMR (DMSO-dg) d\ 6.18-6.19 (2H. m). 6.61 (2H, 
d, J = 8.8 Hz), 6.72(2H. d. J = 8.8 Hz). 6.85- 
6.% (5H. m). 9.35 (IH. s). 9.57 (IH. s). 
I R (KBr) cm-' ; 3274, 1516. 1254. 1227. 11%. 83 
5. 820. 718. 557. 

TsM'H^m. Ci6H,3N02 0.4 HjOtLt: 
H^ffi: C. 74.35: H. 5.38: N. 5.42. 
^^<I:C. 74.66: H. 5.32: N. 5.19. 
(4 ) (2R)-2-{4-[l-(4-{((lR)-l-^y>''/U-2-Xh4r 
i^-2->f ^ y xf-^U) df v> 7 X x;l.) -iH-t:n-;l.-2- 
•^/l')7xydfv)-3-7xr.;i/7'n/N'yiS xf-;l/ 
4- (2-(4-h K Ddf X 7 X ~M -IH- fn-zl^-l-^f /H 7 
xy-;Kl.0O g. 3.98 mmol). (S)-2-h HDdfx-3-7 
x-/UroA'yi?X^;l,'X.^-f/U (2.32 g. 11.9 mo 
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1). h<jyx~)l^t^:^7 't y (3.12 g, 11.9 mol) (r>h 
5.18 g. 11.9 mnol) SrMiST'JiST L^t, RJCjSSrMia 

T'lo ^fs. 80 -c t' 5 ^fsimttiik. mm^s.iB 

C^df-y-y : »KX^;l.=9 : DT'^SgL, ^tm^^ 
Wht LTflfc. 233 mg ()R^ : 9.7X) 
'H-NMR (CDCI3) S\ 1.10-1.22 (6H. n), 3.20-3.25 
(4H, m). 4.09-4.21 (4H, m), 4.69-4.79 (2H. m). 
6.28 (IH. d. J = 2.6 Hz). 6.65 (2H. d. J = 8.8 H 
z). 6.74 (2H. d. J = 8.8 Hz), 6.80 (IH, t. J = 2.6 
Hz), 6.94 -7.02 (4H, in). 7.26 - 7.30 (lOH, m). 
IR (KBr) cr' : 1751. 1726. 1512. 1240. 1184. 108 
4, 1032. 835. 735. 700. 

[0 120] mm\t 

(2R)-2- {4-(l- (4- { ( m-\-i])V-^^^ x-2- 7 x :i;UXf- 
)VMs^i/\ 7x:X7l^)-lH-eD-;U-2-fyW)7iydfi.'} 
-3-7x-/UroA*>'K 
mm 1 5 t1#fs: (2R) -2- {4- (1- (4- { ( (IR) 
2-x b :Jf i^-2-7r^ y xf-;l^] Tj-df v-l 7 X -;1^)-1H- h-n 
-yu-2-'f yP) 7 X y ^ >-) -3- 7 X -ivru) wit x-f 
;K233 0.386 miaol) (D THF (2 Bl)-;<^'y-;UiI 
(1 ml) IC5 N m.\Y.-fY'}'^J^-mm (0.463 
ml. 2.32 mmol) ^%x.fz. ^#<c>i^l.^I^^B[Sr^^S•Ci2 

iSfS}i#L/im, 1 N JSiiT'+ftL, »i?x^/ut-«iai 

XWz. 187 mg (IR^:88.6%) 
'H-NMR (CDCI3) 8\ 3.24-3.28 (4H. n). 4.73-4.82 
(2H, m). 6.30 (2H. s).6.66 (2H. d, J = 8.8 Hz), 6. 
73 (2H. d. J = 9.2 Hz). 6.83-6.94 (5H. in). 7.24- 
7.30 (lOH, m). 

IR (KBr) cr' ; 3063. 1730. 1508. 1238, 1181. 108 
4. 910. 835. 733. 700. 
(a] D " 26.0* (c 0.625. 7unt^)VK) 
Tm%^ C34H29N0a 1.5 HjOi: UT 
: C. 71.07; H. 5.61: N. 2.44. 
Hiifil: C. 71.02; H, 5.89; N, 2.24. 

(2R)-2-{4-(2-(4-7'o^ 7 x -)V) -IH- to-ZP-l-^ 
;P)7xy^£/|-3-7xX;l^7'oyN'>'iJ X^/W 
(1) 2-(4-yn^7xX;l.)-l-(4-;< h^i^7x- 
/l')-lH-eo-/W 

1- (4-7'D^ 7 X ~M -3- (1 , 3- i^'jf y 7 y-2- •< l\A -1 
-7'd/nV>- (500 mg,1.75 mol), \-r~i^i^y (238 m 
g. 1.93 mmol). p-h;l/xy;?^;U*yi? -7Kft^^!i(25.0 
Bg. 0.132 mmol) ODh/UXV^fK (50 ml) ^20 KJ^ 

i,^'a-7h^^77 .<-('\^-t>' : Pi?xf-/l/=20 : 1) 
t'^l8L, S6»*ll#cfc LT#/>:. 412 mg (IR^ : 7 



1.8%). 

'H-NMR (CDCI3) 3.82 (3H. s). 6.31-6.43 (2H. 
m). 6.83- 6.89 (3H. m),6.98 (2H. d. J = 8.4 Hz). 
7.08 (2H. d. J = 8.8 Hz). 7.31 (2H. d. J = 8.4 H 
z). 

IR (KBr) cm-i ; 1514. 1250. 833, 729. 
TcS^tffffl CnHMNBrOtLT 
H-S[ffl:C, 62.21: H, 4.30: N, 4.27. 
^Stffl : C. 62.10; H. 4.28; N. 4.26. 
( 2 ) 4-(2-(4-yD^ 7xX/l/)-lH-fD-/l/-W 
;W7xy-;l' 

2- (4- 7 X ~)V) -1- (4-y h df 7 x X/U) -IH- tf 
o-;K3.00 g. 9.14 iranol) OiI-ft^f-U-yJ§?5 (100 
ml) (CO 'C T-=m-(l:*'>§g (3.46 ml. 36.6 mmol) $: 

iiiDi., 0 r T'lo^ia, sfflro.s i^tsfft^t. ^<^> 
= 3:1) x-mi. smtmt^tLxmiti, 2.8 

0 g (IR^:97.6%) 

'H-NMR (CDCI3) d: 4.89 (IH. bs). 6.31-6.43 (2H. 
m), 6.78 (2H, d, J = 8.8 Hz). 6.87 -7.07 (5H, m). 
7.32 (2H. d. J = 8.4 Hz). 

IR (KBr) cr' ;3191, 1514, 1487. 1458. 1236. 837. 
826, 729. 

[0 122] (3) (2R)-2-(4-(2-(4-yDt7xX 
;U)-lH-t'D-;l/-l-^ yH 7 X y^i/}-3-7xX;Uro 
x^;i/ 

4- (2- (4-7'nt 7 x x;l^)-lH-h-D-;U-l-f yl^] 7 x y 
-yK2.10 g. 6.68 mmol), (S)-2-t Hadf £^-3-7x 
x;l.7*oyN'>-it Xf-yU (1.56 g, 8.02 mnol). hy7i 
-ll't^Xy -t V (2.10 g. 8.02 miiol)<7)byuxy}gja 
(10 ml) {Iv'Xf-yU rVVi])Vif^ym. (40X. 3.79 g. 
8.02 mmol) ^nt. 80 r "C 4 B^I^JS^Ttli. iiSSE 
S:«BE®*L;t. «SSrx'J;:^yyl'*5is^'o-7 
7-r-('sJf-t>:»i?xf-yl.=20: Dt'^ilL, 
%SriI»i: L-Ct#/>:. 1.10 g (IR* : 33.5%) 
'H-NMR (CDCI3) S\ 1.18 (3H. t. J = 7.0 Hz). 3.25 
(2H, d. J = 6.8 Hz), 4.18 (2H, q, J = 7.0 Hz). 4.7 
8 (IH, t, J = 6.8 Hz), 6.30-6.41 (2H. ra), 6.78 (2 
H, d, J = 8.8 Hz), 6.84-6.86 (IH. m). 6.94 (2H. 
d, J = 8.4 Hz), 7.02 (2H, d, J = 8.8 Hz). 7.26-7. 
32 (7H. m). 

IR (KBr) cm-' ; 1750. 1512. 1487. 1240. 1190. 107 
4. 831. 721. 700. 

(a)o" +18.5* (c 0.425. ^'DD^yl^A) 
TCf^^Wfil C27H24N03Brt L-C 
H-lCtt: C. 66.13: H, 4.93; N, 2.86. 
^ii<i:C, 66.20; H, 5.06: N, 2.72. 
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tOl 2 3] IIMM18 

(2R)-2- {4-(2- (4-7'Dq£ 7 X -IH- fo-;l.-l-'f 

;W 7 X y ^ j'l -3-7 X -/i-ruj^yJSt 

mm 1 7t1f^c(2R)-2-<4-(2-(4-rnt7x:i;U)-lH 
-trn-;l^-l-f ;U) 7 X y ^i^) -3-7 x-y|^7'PA->'K 
Xf-;K200 mg. 0.408 mmol) <7) TUF (2 al)-;<if>' 

-;n (1 ml) s^jsjsti N Tmit^v^yj^mm 

(0.245 ml. 1.22iiiiiiol) trUnl^ MW^X' 1 ^^tS^L 
R«Srg^S?x^;|^T'^L, 1 N Si!T'*«t 

SrfAmt Ltffit, 178 mg (JR^ : 94.25;) 
'H-NMR (CDCI3) d: 3.28-3.31 (211. m), 4.82-4.88 
(IH. ra). 6.29-6.42 (2H. ■), 6.79 (2H, d. J = 8.8 
Hz), 6.84 - 6.86 (IH. m), 6.94 (2H, d, J = 8.4 Hz). 
7.03 (2H. d. J = 8.8 Hz), 7.26-7.32 (7H, m). 
IR (KBr) cm-i ;3032, 1730. 1510, 1238. 1073. 831. 
731, 

(aJo" +8.76° (c 0.515. ^'nQ*;i/i») 

to 1 24\mmi 9 

(2R)-2-{4-(l-(4-7'n^ 7 X -;U)-5-x^;l.-lH-trn- 
)U-2-4)l-] 7 X / ^ vl -3-7 X =.;U7*0 A^ie Xf-;W 

( 1 ) i-(4-;'< h^>y 3i~i\^)-\,A-^^^y'J:^y 

p-7=-XT)Vf\z Y (10.0 s. 73.4 mmol). x-f/l^fa 
li'^^Vy (5.68 Bl. 57.0 miiol), 3-x-f-;U-5-(2-t H 

P^>'Xf-;L')-4-;><^;l.'^ryil'>A 7nS H(2.88 
g. 11.4 mmol). hDxf-/l.-r5y (15.9 ml, 114 imno 
1) CO :x,9 y~}VWi^m (100 m) ^77 "C T'20 

A^'D-7h-:?'57 -f- ('sJf-^-y : gfi!Xf-;|/ = 9 : 

1) x-mmL. nmmi^bLx. #stu^. 4.40g 

(IR$:35.2» 

'H-NMR (CDCI3) 5-; 1.10 (3H, t. J = 7.4 Hz), 2.56 
(2H. q. J = 7.4 Hz), 2.84 (2H, t, J = 6.2 Hz). 3.2 
5 (2H, t, J = 6.2 Hz). 3.87 (3H. s). 6.93 (2H. d. 
J = 9.2 Hz). 7.97 (2H. d. J = 9.2 Hz). 
IR (KBr) cm-i ; 1715. 1676. 1601. 1510. 1262, 124 
0. 1171, 1115. 1026, 839. 

itS:<l : C, 70.89: H, 7.32. 
ll®5ffl:C, 70.96: H, 7.21. 
( 2 ) l-(4-7"o^7 x-^W-2-x^yl/-5-(4-y 
>'7x~/l/)-lH-t:o-/W 

i-(4-y v^>-yj^-)V)-\A-^^fy=Jity (4.00 g, 

18.2 mmol). A-ru^7-^)y (3.12 g, 18.2 ramo 
I). v-hllJiyp.)i't^ym-mm (260 mg, 1.37 nmo 
I) (T) VH-xymW. (150 ml) S:20 V^mm^Lfz 

nvhi/97^- (^ir-fy : gflSX^/U = 30 : 1) 

x-mmt. stmmii^tLxmuz. 6.25g m 



$: 96.5%) 

'H-NMR (CDCI3) d: 1.14 (3H. t, J = 7.8 Hz). 2.44 
(2H. q. J = 7.8 Hz). 3.75 (3H, s), 6.09 (IH, d. J 
=3.6 Hz). 6.28 (IH. d J =3.6 Hz). 6.71 (2H,d. J = 
8.8 Hz), 6.97 (2H, d. J = 8.8 Hz), 7.02 (2H. d, J 
= 8.8 Hz). 7.47(2H. d. J = 8.8 Hz). 
IR (KBr) cm-' ;1524, 1489. 1248. 1034. 833. 
TC^^Wffl CigHigMOBrt UT 
H-fl:tt:C. 64.06; H, 5.09; N. 3.93. 
MmMiC. 64.11: H. 5.16: N. 3.94. 

[0 125] (3) 4-a-(4-7'^^7xr.;^)-5-x>f 
yl^lH- to-yU-2-^ /U] 7 X y-;!' 
1- (4- 7"n 1 7 X -;U) -2-X i-)U-5-(A-;<h^'>7 JL~ 
yU)-lH-b°D-/K5.50g. 15.4 mmol) tfO iBAt:A^\^y 
mSL (200 ml) l:0 -C -CHU^t^n?* (5.84 ml. 61.8 

mmol) ilsattz, #^>ixl.?I-^?«Sr, 0 "C "CI ^Wm. 

^^i-fdk. m.<,zm. p®5x^;i.Tii6ttiL./c. m\m 

: 1) xnmt. m^iimmtLxs^mLtz. 5.01 

8 (IR*: 94.93;) 

'H-NMR (CDCI3) d: 1.14 (3H, t, J = 7.6 Hz), 2.44 
(2H, q. J = 7.6 Hz), 5.03 (IH, s), 6.09 (IH. d, J 

=3.2 Hz). 6.27 (IH, d J =3.2 Hz), 6.63 (2H,d. J = 

8.4 Hz), 6.91 (2H. d. J = 8.4 Hz). 7.01 <2H. d. J 

= 8.4 Hz), 7.47 (2H, d. J = 8.4 Hz). 
IR (KBr) cm-' :2969. 1526. 1489. 1223. 831. 

( 4 ) (2R)-2-{4-(l-(4-7'nt 7 x-;l')-5-Xf>/l-l 
H- trQ-;i'-2-< ;H 7 X y df-i/) -3-7 X =.)vruj^yWL 

4-(l-(4-7'n^ 7 X :i;W)-5-xf-;U-lH-eD-;l^2-^ 
/l.-)7xy-;l^ (738 mg. 2.16 mmol). (S)-2-tKodf 

v-3-7i-/l^7'o^N*yi?Xf-;K628 mg, 3.24 mmol), 
^!;7x-;^?^-^7'^ y (850 mg. 3.24 mmol) <0 ViV 

xyjgja (8 ml) c 1.1 • -(rVi/*;^;^-K^;^)vt•^'J 

'Jy (817 mg, 3.24 mmol) imSXHWtfz. ^1^,1x1 

m.-^m^. sfflTi ^m. so -c xi^mmttzm, 

^^y : i^Kx^;P = 30 : 1) X-mi, SWttSrffl 

iXmitl. 535mg(lR* : 47.8%) 
'H-NMR (CDCI3) d: 1.09-1.18 (6H, m). 2.42 (2H, 
q, J = 7.6 Hz). 3.18-3.22 (2H. m), 4.15 (2H, q, J 

= 6.6 Hz). 4.71 (IH. t, J = 6.8 Hz). 6.07 (IH, d. 

J = 3.6 Hz) , 6.25 (IH. d. J = 3.6 Hz), 6.62 (2H. 

d, J = 8.4 Hz), 6. 89 (2H, d, J = 8.4 Hz), 6.99 (2 
H. d, J = 8.8 Hz), 7.22- 7.30 (5H, m).7.45 (2H, d, 

J = 8.8 Hz). 



(84) )0 2- 
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IR (KBr) cr' :1753. 1736. 1520. 1489. 1240. 1182. 
1069, 835. 

UJd^' 14.4* (c 1.06. :7DU;J;/UA) 
[01 26] ll«tM2 0 

(2R)-2-{4-(l-(4-7"Dt7x-M-5-X^;U-lH-t:a- 

1 9 T1#^ (2R)-2- {4-(l-(4-yo^ 7 X -)l')-5- 
X^/|/-lH-fn-;P-2-Y;H 7 X y =>f >'}-3-7 x-zur 
o-'Wig X^;l/ (425 mg, 0.820 mmol) <7) THF (6 m 
D-^^y-;!^ (3 ml) ig^,§?g{clN ^mt^'j'yj^ 
*J§«i(2.46 01,2.46 mmol) iHnl. MiST'l 8#SJ8if 
Lj^c. f#<^^l«.jS^fSS' 1 N JggSt'+WL, If^X^ 

i:m.mk IX'i^fc. 360 mg (JR^ : 89.6Z) 
'H-NMR (CDCI3) d; 1.12 (3H. t, J = 7.6 Hz), 2.42 
(211. q, J = 7.6 Hz), 3.24 (2H. d. J = 6.6 Hz), 4.7 
8 (IH. t, J = 6.6 Hz). 6.08 (IH. d, J = 3.6Hz). 6. 
27 (IH. d. J = 3.6 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.92 (2H, d, J= 8.8 Hz), 6.99 (2H, d, J = 8.8 Hz), 

7.25- 7.28 ( 5H, m), 7.46 (2H, d, J= 8.8 Hz). 
IR (KBr) cm-' :3031. 1725, 1518, 1489, 1238. 1069, 

835. 

[01 27]BIJfeW2 1 

(2R)-2- {4- (l-(4-yn^ 7 X -M -5-7 x r^/t-lH- tn 
-;i/-2-'f;u)7xy^s^>-3-7x-;wrny'?yg! xf- 
;p 

(1) l-7x-;u-2-7*p<^y-l-;t-;l^ 
OXTfl^rtV (9.15 ml. 90.0 imol) $-0 X:X'l N 
h'::;l.V/;f>x'>A7'D5 K THF ?M(100 ml) i,zm 

TUz. n{i>ixim^mt:o t'2 ^^simuzm. i 

N mtTy=e:=.^J:.^l^m (200 ml) ^Mltz. KlG 

m^mm- 1 m^im i . i^^xf-yut-ttdi irz.m 

mk. mmmrw^ix. mmmmitix'i% 
fc, 11. 8g (iR^: 97.5s;) 

'H-NMR (CDCI3) S: 1.97 (IH. d. J = 3,6 Hz), 5.17 
-5.23 (2H, m), 5.36 (IH, d, J = 15.8 Hz). 5.98- 
6.14 (IH. m), 7.24-7.41 (5H, m). 
IR (KBr) cm-i ; 3291, 1493, 1454, 1024, 990. 928. 
762, 700. 

( 2 ) 1-7 x~)\^-2-ra^y-l-:!t-y 
x^f-;l^X;l'*df>'H (15.0 ml, 211 mmol) Sr-60 V 
T':t=^f-f 'J;U^D'J K(9.11 il. 104 nunol) <7) mt;< 
f-U-V^iS (114 m\)l,zmifz1k. \-7x-)U-2-ra^ 
y-\-:^-lV (11.8 g, 87.9 mmol) intfz. %hiXh 

ig^?R^-60x;T'30 ^mmLfzm. -60 X:X'Y 'Jx 
f-;l/7 5y (47.8 ml. 343 mmol) J-JTFL/o. W^Wl 



ifg?x^7i. = 30 : DT-MssiL. mma^iAm^iiLx 

imLtz, 2.10 g (IR^: 18.m 
'H-NMR (CDCI3) 8; 5.94 (IH, dd, J = 1.8. 8.6 Hz), 
6.44 (IH, dd. J = 1.8, 17.2 Hz). 7.17 (IH, dd. J 
= 8.6. 17.2 Hz). 7.39-7.52 (3H. n). 7.91-7.98 (2 

H. m). 

IR (KBr) cm-' : 1672. 1597, 1449, 1404. 1233. 968, 
910, 745, 729, 698. 

[0128] (3) l-(4-;<h=^fi'7x::i;l.)-4-7x 
-li^XA-rfy'yify 

\-7 x-)V-2-ru^y-\-:^yph. HIS^Ji 9(0 

(1) tnmzLX. l-(4-> h^i'7x-;U)-4-7x 
~lV-\A-yi>yi^:^yim\l(it LX^rSLLfz. JR$: 1 
6.4% 

'H-NMR (CDCI3) 8: 3.43-3.45 (4H, m), 3.88 (3H, 
s), 6.96 (2H, d, J = 7.2 Hz). 7.44 - 7.59 (3H. m). 
8.01-8.07 (4H, n). 

IR (KBr) cm-i ; 1678, 1601, 1510, 1262, 1231, 117 

I. 1030. 993. 835, 766,691. 

(4) l-(4-7'Pt7x-;W-2-(4-;< h-:^i'7x::: 
;U)-5-7 X -)V-VA-\iu~)V 

\-{A-;<\'^i^7 X =~)V) -1^-7 x~>V-\A-7'i^y'Jiry 

njfi^i 9io ( 2 ) tnmzLx. l-(4-yo* 

7 X =.)V) -2- (4-J>< h =Jf 7 X -5- 7 x -li^W- hT 
n-)VmWt LX^mitz. : 63.2% 
'H-NMR (CDCI3) 8; 3.78 (3H, s). 6.39 (IH, d. J = " 
3.6 Hz). 6.45 (IH, d J=3.6 Hz), 6.75 (2H, d, J =9. - 
2 Hz), 6.87 (2H, d, J =8.8 Hz). 6.94-7.26 (7H, 
m), 7.35 (2H. d, J =8.8 Hz). 
IR (KBr) cm-' ;1491. 1248. 831. 756. 
[0129] (5) 4-[l-(4-7'o^7x-;P)-5-7x 
:i;P-lH-to-;l.-2-'f /U] 7xJ~iV 
l-(4-7'n^: 7 x -;l.)-2-(4-> h^i^7 x~)V)-5-7 x 
:i;l~lH-h-o-/W><i>, 9<0 ( 3 ) bWm^zl, 

T, 4-(l-(4-7'D^;7x::^;l')-5-7x::.;l,-lH-ta-/l/ 
-2-^;W7x/-;WS-il*kLT^)SL7t, IR^: 18.2 
X 

'H-NMR ((n)Cl3) 8\ 4.71 (IH. s). 6.38 (IH. d. J = 
3.6 Hz), 6.44 (IH. d J=3.6 Hz), 6.68 (2H, d, J = 
8.8 Hz), 6.84- 7.26 (9H, m), 7.35 (2H, d, J =8.8 H 
z). 

IR (KBr) cm- I ; 3395. 1599, 1491, 1262, 1173. 831. 
758. 

(6) (2R)-2-{4-(l-(4-7'D*7x:i;l-)-5-7x-/U 
-IH- \:u-)V-2-^ )V]7 x/^i^\-l-7 X -ivmny 

4-(l-(4-/D^ 7 x:z;|.^)-5-7 x ~}\'-VA-\:u-iV-2- 
AM7x J-iVt^h, Wm 1 9 ( 4 ) i: |i|^(c L 
T. (2R)-2-{4-(l-(4-7"at 7x-;P)-5-7 x-;U-lH- 



xf-y|.5rEI«i:t IX^^Ltl. IR$ : 62.7Z 
'H-NMR (CDCI3) 8; 1.16 (3H. t. J = 7.4 Hz). 3.20 
-3.26 (2H. m). 4.15 (2H, q. J = 7.4 Hz). 4.71-4. 
78 (IH, d), 6.36 (IH. d. J = 3.6 Hz), 6.43 (IH, d. 
J = 3.6 Hz). 6.67 (2H. d, J =8.8 Hz). 6.72-7.35 
(16H. m). 

IR (KBr) cffl-i ; 1732. 1491. 1236. 833. 758. 698. 
[0 1 3 0] 2 

(2R)-2-{4-[l-(4-yDt7x :i;U)-5-7 x-yl^lH-tTD 
-)U-2-^ ;U) 7 X i/-} -3-7 X r.;prn/Wii 
mm 2 1 (2R) -2- {4- [l-(4-7'n * 7 x -;P) -5- 
7 x:::;l-lH-tD-/P-2-'f M7x/^i^\ -3-7 x -yP 

ra/^ym x^/u*>/?> , mnm2 o t mmz ix , (2 

R)-2- {4- (1- (4-7"a 1 7 X r.;P) -5-7 x :x;l^-lH- fo- 
;l^-2-^;U) 7x / ^£^)-3-7 x-;U7*n>'\°>'iS^|if<ci: 
LT^«L-t. JR^: 72.53; 

'H-NMR (CDCI3) 8; 3.25-3.28 (2H. n). 4.80-4.86 
(IH. m), 6.37 (IH, d.J = 3.6 Hz), 6.43 (IH. d, J = 
3.6 Hz). 6.69 (2H. d. J =9.2 Hz). 6.82-7.36 (16 
H. m). 

IR (KBr) cm-' ; 3393, 1725. 1491. 1238. 1225. 833. 
756, 698. 

(a)t23 -1.86' (c 1.06. iTia^./UA) 
jC*^9f<l C3 1 H24 NBrt^O. 7H2 Ot IX 
ff-S:ii:C. 67.40: H. 4.75: N. 2.27. 
^m-.C. 67.57; H. 4.658: N, 2.54. 

ioi3i]mmm23 

(2R)-2- {4- (l-(4-7'a 1 7 x -ll^)-A. 5- 1^'^ -^yU-lH- tf 
/l^) 7 X y df>-} -3-7 x-ZUrn/N-yiS x 

( 1 ) l-(4-;>< h^i^yx.-M-y-j>(i-fl^lA-^y'S' 

p-r~XT>lTt K (10.0 g. 73.4 imol). 3-;<f-;l^3 
-7'r>'-2-5|-y (4.79«. 57.0 mmol). 3-Xf-/l^5-(2- 
h HDdfv'Xf-;l<-)-4-.?<f-/Pf-rVl>'>A -/ni H 
(2.88 g. 11.4biidoI). hllx^/PrS> (15.9 ml. 11 
4 miDol) x^'y-;PM-^>S (8 m) 2:77 r t-12 ^ 

^yl.^n'7hf^^7 ^- (.^^-fy : g^SSXf-yP = 
7 : 1) T^i^t, SW!|«!l^{4*^!t«Ji:L-C#SIU^. 1.6 
1 g (JR^ : 12.9 %) 

•H-NMR (CDCI3) ^; 1.19 (3H. d. J = 7.0 Hz), 2.30 
(3H. s), 2.90 (2H, dd.J = 17.6, 4.4 Hz), 3.15-3.3 
4 (IH, m). 3.48 (IH. dd. J = 17.6, 8.8 Hz), 3. 86 (3 
H. s). 6.92 (2H. d. J = 8.8 Hz). 7.93 (2H. d. J = 
8.8 Hz), 

IR (KBr) cm-i :1713. 1674. 1601. 1510. 1262. 1169. 
1030, 835. 

(2) l-(4-7'n^7x-;P)-5-(4-;< h^>'7x- 



(S5))02-121186 (P2002-121186A) 

fl')-2,3-J:>(f->U- lH-fo-/P 
1- (4-;>< h ^ V 7 X -3-;>(i-)ir-\,A-^yi^yi^^y 
(1.60 g. 7.26 amol), 4-ya^T-'Jy (1.25 g. 7. 
26 mnol). |>-h/UX>'X;l.'*yS!— 7kfP!H!l (104 mg. 0. 
545 mmol) CO h)VJiymWi (50 ml) 2:48 ^lajnl^S 

5A7o-7h/77.<- {^i^^y :ftBSXf-/l/ - 30 

: 1) x-nmi. mmim^ttxtmLtz. 63o 

mg (1R$ : 24.3%) 

'H-NMR (CDCI3) 8; 2-04 (3H. s). 2.11 (3H. s). 3.7 
5 (3H. s). 6.15 (IH. s). 6.70 (2H. d J =8.8 Hz), 
6.93-7.01 (4H. m), 7.46 (2H, d, J = 8.8 Hz).IR (K 
Br) cm-' : 1528. 1489, 1246. 1034. 833. 804. 
: [0132] (3) 4-(l-(4-7'o^7x::iyl^)-4.5->'' 
}<■ ^)V-V\- 0-/P-2-f /I/) 7 X / -IV 
l-(4-7'n^:7x-/P)-5-(4-^ h^i'7x-;W)-2.3-v 
^^iV- lH-ea-;K610 mg. 1.71 imol) ff) 
Vymi (30 ml) to °C ■CEm^k^'f* (0.647 ml, 
6.84 inmol) ^MUz. t#<^ix5?ft^faS:0 'C XI 

mi'^h^x. mm^^x-mL. m^mm-?y^-i^ 
6 : 1) T-Msau, mm^mm)LLxm^\^tz, 358 

Bg (JR3p:61.2 !£) 

'H-NMR (CDCI3) 8\ 2.10 (3H. s), 2.11 (3H, s), 4.9 
4 (IH, bs), 6.15 (lH,s). 6.63 (2H, d J =8.8 Hz), 
6.90 (2H, d, J = 8.8 Hz). 6.98 (2H. d, J = 8.8 H 
z). 7.46 (2H. d, J = 8.8 Hz). 
IR (KBr) cm-' ; 3338. 1530, 1489, 1262. 1171, 835. 
(4 ) (2R)-2-{4-[l-(4-7'Dt7x-yl^)-4,5-y><f- 
yl-lH-tro-;l-2-'f /W 7 X y ^ i^)-3-7 x -)Vrun 
yg? x^;l. 

4- (1- (4-7^0^: 7 X r.;l.)-4.5-y^ f-;P-lH-h-D-;|.'-2 
(342 mg. 1.00 mmol). (S)-2-b Ho 
=Sf>'-3-7x-/PrDyN*yifXf-/K291 mg, 1.50 mmo 
1), hij7x-/W;nJ^7-r y (393 mg, 1.50 mmol) <r> 
h;Pxyjg?l (5ml) l,r -(rV'Ji])Vif--tV)'J\:: 
^Oi^y (378 mg, 1.50 mmol) i:mi&X'tnx.tz. nh 

ritm^m^mi&xi n*^. so -c xmmmnuc 
I. mAimst^y^-i^^j^xmim. mmis^^* 
^■fy. mm:ti-ii = 30 : 1) xmi. smm 

mat ixmifc, 299 mg (J|X$ : 57. 7X) 
'H-NMR (CDCI3) 8; 1.14 (3H. t. J = 7.0 Hz), 2.05 
(3H, s), 2.09 (3H. s). 3. 18-3.22 (2H, m). 4.12 (2 
H, q, J = 7.0 Hz). 4.67-4.74 (IH, m), 6.13(1H, 
s), 6.62 (2H, d. J = 8.8 Hz). 6.88 (2H. d. J = 8.8 
Hz). 6.95 (2H, d. J = 8.8 Hz). 7.26-7.29 (5H. 



(S6))02-121186 (P2002-121186A) 



m). 7.44 (2H, d, J = 8.8 Hz). 

IR (KBr) cr' ; 1755, 1732, 1526, 1489. 1238, 118 

2, 1069. 835. 

(ff)D" 9.9553- (c 0.510. J'OO^/WA) 
[0 1 3 3]MfelJlI24 

(2R)-2- {4- (l-(4-7"o^ 7 x -/U) -4. 5->'';< ^/I-IH- tr 
a-)U-2-^ >P) 7 X / df i/"} -3-7 X -yurny WB? 

mmm 2 3 -Cl^/C (2R)-2- (4-[l-(4-y n ^7 x :i;b)-4. 

^/U-lH-en-/U-2-^ ;H 7 x / ^ i^l -3-7 x - 
/P7'a/\'y^ X^/U (280 mg, 0.540 moDcO THF (6 

(3 ml) S-^?§?«{C1N 
M,7mmi\.e2B\, 1.62mniol) italtz. 'i%(t>tll^^^ 

sist'i mmtmk. i n jskt+wl, 

WifSsSrfA^iHt LTffTt. 237 mgdR* : 89.5%) 
iH-NMR (CDCI3) 2.02 (3H, s), 2.09 (3H, s), 3.2 
4 (2H. d. J = 5.6 Hz) .4.77 (IH. t. J = 5.6 Hz), 6. 
14 (IH, s). 6.63 (2H. d. J = 8.8 Hz), 6.90{2H, d, 
J = 8,8 Hz), 6.% (2H. d, J = 8.8 Hz). 7.26-7.29 
(5H. m). 7.45(2H. d. J = 8.8 Hz). 
IR (KBr) cm- 1 ; 3450. 1728. 1526, 1489, 1236. 106 
8, 835. 735, 700. 

(aj 0 2« -4.93* (c 1.06, ^'no,+;l.A) 
(0134]SUtl?!l2 5 

(2R)-2-{4-(l-(4-ynt7xa;l.)-3,5-i''j<f-;l'-lH-e 
o-/U-2-'f /I') 7 X y ^ j^} -3-7 X -)UrnJ^y^x.i- 

( 1 ) l-(4-.X h^i^7x-;l.)-2-;Xf-;l/-l,4-0'^' 

3-'^yf>'-2-^y*><o, IIJfiM2 ( 1 ) tnmz 
LT, l-(4-;< j:.-}V)-2-yi'&)V-\A-^V9> 

"H-NMR (CDCI3) S: 1.29 (3H. d. J = 6.6 Hz), 2.17 
(3H. s ). 2.49-2. 71 (2H, m), 3.09-3.22 (IH, m), 
3.87 (3H, s), 6.94 (2H. d. J = 8.8 Hz), 7.97(2H, 
d, J = 8.8 Hz). 

IR (KBr) cm-i ; 1715, 1672, 1599. 1512. 1252. 117 
5. 1032. 837. 

( 2 ) l-(4-7'o^:7x-;U)-2-(4->^ h^i'7x- 
;U) -3 . 5- i'V ^/I-IH- fn-/l^ 

mmm2 3(r){2) tmmizit. i-(4-7'Qt 

7 X -;l^)-2-(4-;< h ^ •✓7 x-;U)-3. S-^-V f-;U-lH- 
t'a-ii'iiiimsit IX-k^Lfz. m : 13.0Ji 
iH-NMR {CDCI3) J: 2.11 (6H. s), 3.76 (3H, s). 5.9 
7 (3H. s). 6.74 (2H. dJ =8.6 Hz), 6.90-6.% (4H. 
m), 7.40 (2H. d, J = 8.6 Hz). 
IR (KBr) cm-i ; 1528, 1491. 1246. 1177. 833. 810. 
[0 13 5] (3) 4-(l-(4-7"nt7xr:/l^)-3.^>'' 



:>< f'yW-lH- fD-;P-2-< M 7 x 

1- (4-;< h df- i/ 7 X -2-^ i-iv-L \-^y9y'My 

i)'h. m&m23<r> (3) tmm^zLx. 4-(i-(4-7'o 

1 7 X -;l')-3, 'y-'J^ i-)V-VA-\:'Q-)V-2-^ ;W 7 x y 

-iVimm^h LX^^Ltz. : 66.6Z 

'll-NMR (CDCI3) d\ 2.10 (6H. s). 4.83 (IH, bs), 5. 

96 (IH. s), 6,66 (2H.d, J = 8.8 Hz), 6.85-6.94 

(4H. m), 7.40 (2H, d. J =8.8 Hz). 

IR (KBr) cm-' ; 3389, 1530. 1491. 1387. 1262. 117 

1. 835. 819, 800. 733. 

( 4 ) (2R)-2-{4-tl-(4-7"n^7x-;P)-3.5->''^f- 
/P-IH- fD-;P-2-f 7 X y ^ >')-3-7 x -)Vraf^ 

4- (1- (4-7'ot 7 X -;U)-3. 5-^''^ -f ;P-1H- tn-;l/-2 

-'f;u)7x/-/w*»A>. mm23<r> (4) mmzL 

T , (2R)-2- {4- ( 1- (4-7'u^ 7 X -/P) -3 , 5- i^V f-;L~l 
H- t:D-;U-2-'f ;H 7 X y ^ x} -3- 7 X -iVru) NVg? 
x^/LSriHH^itDi: LT^BKLy^. IR$:74.2% 
'H-NMR (CDCI3) d; 1.13 (3H, t, J = 7.2 Hz), 2.08 
(3H, s), 2.09 (3H, s), 3. 19-3.23 (2H. m). 4.14 (2 

H, q. J = 7.2 Hz). 4.70-4.76 (IH. m). 5.95(1H, 
s), 6.66 (2H. d. J - 8.8 Hz), 6.83-7.30 (9H. m). 
7.38 (2H. d. J =8.8 Hz). 

IR (KBr) cr> ; 1753. 1734. 1526. 1493. 1236, 118 

2. 1071, 737, 700. 
(a)[,25 10.3' (c 0.640, 
[0 1 36] |IMfi«J2 6 

(2R)-2- {4-(l-(4-7'o 1 7 x ~lV)-l. 5-v.X f-;P-lH-e 
o-;u-2-'f ;U) 7 X y i^i -3-7 X - yPToy N'yis 
mmm2 5 Tl#/i (2R)-2-(4-[l-(4-7'D^ 7 X r:;l.)-3, 
^i;^-?-/l/-lH-h*n-/l.-2-'f 7 X y ^ j/}-3-7 xX 
;W7-ny>-yKxf-/l.*>^. IIMW2 4fc|n|8{{:Lr. (2 
R)-2- {4-(l-(4-yo^ 7 X -yP)-3, 5-x;< ^/U-lH-to 
-;U-2-^ ^U) 7 X y =ir V-) -3-7 x -H'TtUVy^^im. 
m-^^Ltz, IR^: 84.93! 

iH-NMR (CDCI3) d\ 2.08 (3H. s), 2.09 (3H, s), 3.2 
5 (2H. d. J = 6.6 Hz), 4.08 (IH. I, J = 6.6 Hz), 5. 
% (IH. s). 6.67 (2H, d, J = 8.4 Hz), 6.87(2H, d, 
J = 8.4 Hz), 7.26 -7.28 (5H. m). 7.39 (2H. d. J = 
8.4 Hz). 

IR (KBr) cm-' ; 3061. 1728. 1526. 1493. 1238. 107 

I, 909. 833. 731, 700. 

(«}o" -8.50* (c 1.01. 9nat^iVJU) 
[0 1 37] ^Jfef?ll2 7 

(2R) -2- {4- (1- (4-y o ^ 7 X -/I/) -5-y •^/l/-3-7*D h* 
;l/-lH-eD-;l/-2-^ ;U) 7 X y ^ i^(-3-7 x x/uroA* 

y^ xf-zp 

( 1 ) l-(4-y h^>-7xX;l')-2-7*Dtf;W-l,4-^>- 

9yi^:^y 

^'^rTy-2-ityt^hWm2 3<n ( i ) tnmzL 



(3 7))0 2-121186(P2002-121186A) 



X. l-(4-;< h=*rx7x-;l/)-2-7'Df;t~-1.4-Ai>'i'> 
•y^fymWlt LX-^^Uc. iR$.: 12.8% 
'H-NMR (CDCI3) ^; 0.91 (3H. t. J = 7.0 Hz), 1.22 
-1.49 (4H. a). 2.17 (3H. s). 2.54- 2.72 (2H. a). 
3.07-3.21 (IH. m), 3.87 (3H. s), 6.95 (2H, d, J = 

8.8 Hz). 7.98 (211. d. J = 8.8 Hz). 
IR (KBr) cr' :1713. 1669, 1601, 1510, 1254. 1169. 

1032. 835. 

(2) \-(A-yu=f:yx.=iil')-2-{4-^h^=y7x~ 
M f-;l^3-ro l:^ /P-iH- fo -/l- 
l-(4-^ h dr x7 X ->\^)-2-7'\D\::i]r-l A-^y^y i/i! 

yi}^^. wm23<r> (2) twmz\^x. i-(4-7'd 

^ 7 X -)V) h 4r >• 7 X -;U)-5-p< ^;P-3-7*n 
lH-tQ-;US:j4*l;ftfc Lt^fi£L!^c. vm : 12. 

21 

'H-NMR (CDCI3) 6^ 0.93 (3H. t. J = 7.4 Hz), 1.53 
-1.64 (2H. b), 2.12 (3H. s). 2.41 (2H. t. J = 7.4 
Hz), 3.76 (3H. s), 6.74 (2H. d. J =8.8 Hz). 6.90- 
6.96 (4H, b), 7.39 (2H, d, J = 8.4 Hz). 
IR (KBr) cr' ; 1528, 1491. 1246. 1177. 1071. 103 
6. 1007. 833, 814. 

[0 13 8] (3) 4-(l-(4-7'Dt7x::L;l.')-5-><f> 

;L'-3-rnhVl^-lH-h'Q-/U-2-^ /H 7 x J-A- 
l-(4- 7'n 7 X =~)V) -I- (4->^ b ^ 7 X -5-^ f- 

;i/-3-rat/i/- iH-eD-zt-***?,. mm^23<n ( 3) 

t |5|a(c: LT , 4- (l-(4-7'P 7 X ~lV)-5->^ ^/P-3- 
7'ne;i~lH-trD-;u-2--f ;W 7x /-/l.'^ii^*!|?oi: L 
T'^^L^t. JR$:71.7X 

'H-NMR (CDCI3) d; 0.92 (3H. t. J = 7.2 Hz). 1.52 
-1.64 (2H, in), 2.12 (3H. s). 2.40 (2H, t. J = 7.4 
Hz). 4.79 (IH. s), 6.00 (IH, s). 6.66 (2H, dJ =8. 
4 Hz), 6.87-6.94 (4H, m). 7.39 (2H. d. J = 8.8 H 
z). 

IR (KBr) cr' ;3420, 1530. 1491. 1262 , 835 . 822. 
( 4 ) (2R)-2- {4-[l-(4-7'D^ 7 x -;U)-5-.X f';U-3 
-ro tf/P-lIf- \£u~)V-2-^ /U] 7 X y dr >■> -3-7 X r. 

4-(l-(4-7'nt7x:^;L-)-5-^f-/1^3-7"otr/l.-lH-t 
D-;l'-2-'f;W7xy-;i'«>(^. Wm2 3(r) (4 ) i: 
nmzLX. (2R)-2-{4-(l-(4-7'Dq&7x-;L')-5-;<f- 
;l^-3-roe;l.-lH-fD-;U-2-< ;U] 7 X y ^ i^l -3-7 
x-yl/rny-o-ls :i-^)VimmitLX^^Ltz, iSL 
$:64.1Z 

'H-NMR (CDCI3) 5: 0.91 (3H. t. J = 7.4 Hz), 1.12 
(3H, t, J = 7.0 Hz), 1.47-1.62 (2H, m), 2.10 (3H. 
s). 2.38 (3H. t, J = 7.4 Hz). 3.19-3.23 (2H. n), 
4.14 (2H, q, J = 7.0 Hz). 4.70-4.77 (IH. n). 5.9 
8 (IH, s), 6.66(2H, d. J = 8.8 Hz), 6.85-6.91 (4 
H, m), 7.26-7.31 (5H, m), 7.36 (2H. d. J = 8.6 H 
z). 



IR (KBr) cm-i : 1755. 1732. 1526. 1493. 1236. 118 
1. 1071. 833, 700. 

(a;)o2< 7.64° (c 0.845. i^ap^yt-i*) 
[01 39] |IM5(5l|28 

(2R)-2- !4- (l-(4-7'n ^ 7 X -)V)-'y-:>i f-;U-3-r D f 
yMH- ta-yP-2-^/P] 7 X i^l-3-7 X -)Vrtin 

ym 

mmm 2 7 xmti m-i- <4-( i- (4-7'nt 7 x -)\^) -5- 

^f-;l-3-TDe;u-lH-fcrD-yU-2-^ iV\ 7 x y ^>'}-3 
-7x:::;l^7-D/>c>K xf-;l.*>^. §|i6M2 4i:|Sl«i 
CLt, (2R)-2-{4-(l-(4-7"Dt7x-;P)-5-;<f-;l-3 
-ro hVi^lH- f D-;l-2-f ;U] 7 X y ^ i/) -3-7 X - 
)Vrx:>''^ymmWnb LX^t^L-tz. : 93.1% 
'H-NMR (CDCI3) d\ 0.91 (3H. t. J = 7.0 Hz), 1.51 
-1.63 (2H, n), 2.10 (3H. s), 2.38 (3H. t, J = 7.4 
Hz), 3.25 (2H, d. J = 6.6 Hz), 4.80 (IH, t,J = 6. 
6 Hz), 5.98 (IH. s). 6.67 (2H. d. J = 8.8 Hz). 6.8 

8 (4H. d. J = 8.8 Hz), 7.26-7.28 (5H. m). 7.37 (2 
H. d, J = 8.8 Hz). 

IR (KBr) cm-' ; 3065. 1728, 1526. 1491. 1236, 117 
9, 1071, 833, 735 , 700. (aJn'^' -8.44° (c 1.25, 
?'DO;^/WA) 
[0 140]-giJSM2 9 

(2R)-2- {4-(l-(4-7'o^ 7 x:::;l/)-5-^f-;l^-3-7 x- 
;l-lH-h:n-;U-2-^ /W 7 x y df- M-3-7 x 

ym xf-yw 

( 1 ) l-(4-;^ h^i/-7x-;U)-2-7x:i;l.-1.4-^y 

^y=Jity 

<y^-fir^vyt-^. mm23<7) ( 1 ) tnmz 

LT, l-(4-;< h^i^y 3i~iV)-2-y x-)i-\A-'<.y9 

yj^y^mmt lx^^ltz. : i6.6% 

'H-NMR (CDCI3) d; 2.19 (3H. s ), 2.73 (IH. dd, J 
= 4.4, 17.4 Hz), 3.59(1H. dd. J = 10.2, 17.4 Hz). 
3.81 (3H, s), 5.07 (IH, dd, J = 4.4. 10.2 Hz). 6.8 
6 (2H, d. J = 8.8 Hz). 7.16-7.28 (5H, m). 7.95 (2 
H, d, J = 8.8 Hz). 

IR (KBr) cm-i :1715, 1672, 1601. 1574, 1510. 1248. 
1169, 1028, 842. 702. 

(2) l-(4-7"Ot7x.=.;W-2-(4-.?<hdfi^7x- 
;W-5-yf-;u-3-7x-/l-lH-to-;P 

1- (4-y h 7 X -;u) -2- 7 X -;u-i A-'^yS'y 'J^ 
yt-h. %Wh23<r> (2) tTOcLT. i-(4-ro 

^: 7 X r.;W)-2- (4-;>< b ^ 7 X ~yk)-5-;< f-;P-3-7 x 
lH-trn-;P$rlli*:t LT^fi^Lit. WM : 56.6% 
'H-NMR (CDCI3) d; 2.15 (3H, s). 3.75 (3H. s). 6.2 

9 (IH, s). 6.97 (211. dJ = 8.6 Hz), 6.89-6.99 (4H. 
n). 7.08-7.26 (5H. m). 7.42 (2H. d. J = 8.8 Hz). 

IR (KBr) cm-' ;1508. 1491, 1298. 1177. 1034, 833. 
762. 

jtm^mm QiHioNoertLt 
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: C. 82.91: H. 4.82: N. 3.35. 
mmfi :C. 69.15; H. 4.97: N. 3.20. 
[0141] (3) 4-(l-(4-7"o^:7i-;l^)-5-^f- 

;p-3-7i-;i^in-trD-;u-2-'f ;H 7 X 

l-(4-7"at7x-;l')-2-(4-;>< h-^^7 x-;U)-5-^f- 
;l-3-7x::i;U- lH-ta-/U*»^>, 1^*6^)2 SCO {3) 

b nmz IX . 4-[i-(4-yn 1 7 x -/\^)-5r:x i-)i'-3- 

7 X -;U-1H- fD-;u-2-^ M 7 x /-yUSrilftci: IX 
^^L/C. 1R$:83.U 

'H-NMR (CDCI3) 5: 2.15 (3H. s). 4.76 (IH. bs), 6. 
28 (IH, s), 6.60 (2H,d, J = 8.8 Hz). 6.87 (2H, d 
J =8.8 Hz), 6.96 (2H, d J =8.8 Hz), 7.10-7.26 (5 

H, m), 7.42 (2H. d. J = 8.8 Hz). 

!R (KBr) ciD-i ; 3281, 1534, 1508, 1491. 1370, 126 
0, 1171, 1005. 835. 762. 698. 
nm^Vim CzgHisNOBr OMiOt IX 
lf-3i:ii:C. 66.55: H. 4.66: N, 3.37. 
ll«fi:C, 66.43; H, 4.37: N, 3.17. 
( 4 ) (2R)-2-{4-(l-(4-7'n^7x-;U)-5-;><f-yl-3 
-7 x::^;l^lH-f p-/I/-2-'f 7 x / j^l-3-7 x:::. 

4-(l-(4-7"Dt 7 x-/U)-5-P<f-;l/-3-7 x-Jl'-lW-i^ 

u-)V-2-^ Illy j,j~)Vi)^h, Wm2 3<n (A) b 

nmz LT, (2R)-2-{4-(l-(4-7'o^ 7 x-yH-S-.Xf- 
/l'-3-7 X -;l.»lH-eD-;t~2-< IV) 7 x /4f >'}-3-7 
x-;^7•^A•yi^ oi^iVimmbLX^fSLLf^. 93L 

iH-NMR (CDCI3) 8; 1.11 (3H, t. J = 7.4 Hz), 2.13 
(3H, s). 3.18-3.22 (2H, n), 4.13 (2H. q. J = 7.4 
Hz), 4.69-4.75 (IH, m), 6.26 (IH, s), 6.60(2H, d, 

J = 8.8 Hz), 6.85 (2H, d, J = 8.8 Hz), 6.93 (2H, 
d. J = 8.8 Hz), 7.09- 7. 30 (lOH, n), 7.40 (2H, d, J 

= 8.8 Hz). 

IR (KBr) cr' ; 1755, 1732, 1532, 1508, 1491, 128 

I, 1236, 1181, 1071, 1030, 1007, 843, 762, 700. 
(aJo" 8.30* (c 0.615, ^^uut^iVA) 

[0142] mmmso 

(2R)-2- {4- ( 1- (4-y a^: 7 x -iV) -5-^ ^;l^-3- 7 x~ 

;|/-1H- t:a-;u-2-'f ;H 7 x / ^ -3- 7 x -ypr d/ \- 

mm\ 2 9 x-ntz (2R) -2- {4- (i-(4-7o 7 x ~iv)-5- 

^ f-yl^-3-7 X -;U-1H- fo-;l.-2-^ ;U] 7 x / i^l -3 

-7 x-y^rDy^•yg^ x^;w*>a, , mtm 2 4bm 

tC IX . (2R)-2- {4-(l-(4-7'n^:7 x-;U)-5-^ f-/U-3 
- 7 X -/U-IH- h'n-/l.'-2-^ ;U] 7 X y ^ i^) -3- 7 x:i 
)Vrvj^^yWii:iil^mb LX-kfULtz, IR^ : 88.8X 
'H-NMR (CDCI3) 8; 2.13 (3H. s), 3.25 (2H, d, J = 
6.8 Hz), 4.79 (IH, t,J = 6.8 Hz), 6.26 (IH, s), 6. 
60 (2H, d, J = 8.4 Hz), 6.86 (2H, d. J = 8.4 Hz), 
6.92 (2H. d, J = 8.4 Hz), 7.06- 7.27 (lOH. m). 7.40 



(2H. d, J = 8.4 Hz). 

IR (KBr) cm-' ; 3063. 1728. 1508. 1491. 1236. 909. 
841. 762. 733. 698. 

(otId" -17.2' (c 1.08. ?Dn*yP.A) 
[0 1 4 3] HM^B 1 

(2R) -2- {4- (1- (4-7'n 1 7 x -M -5-;< f-^l^-lH- 1 o- 
l\r-2-^ /L-) 7 X i^l -3-(lH-'f y Y-)V-l-4 )V) Tu 

(1) 2-t Kn:Jfi^-3-(lH-'^ > MTvi 

2-h Hodf y-3-(lH->f y H-;l/-3-'f;l')7*DA-yK 
(1.00 g, 4.87 mmol) b?-hll:LyX)VTYry^ — ^kft 
^ (180 ms, 0.944 miol) <D :i^fJ-lVmWL (50 ml) 

$■12 ^nm-Mmtdk. mmm.-r^-i:Lfz, n 
s^^x^/u = 3:1) t'^i^L. mmimt^btx 

S^mUz. 1.00 g (1R*:87.7X) 
iH-NMR (CDCI3) S: 1.23 (3H. t, J = 7.2 Hz), 2.80 
(IH. d. J = 6.4 Hz), 3.13-3.35 (2H, m), 4.07-4.2 
4 (2H, □), 4.46-4.55 (IH, m), 7.07-7.26 (4H. m). 
7.34 (2H. d. J = 7.0 Hz). 7.62 (2H, d, J = 7.8 H 
z). 8.08 (IH. bs). 

IR (KBr) cm-» ; 3341. 1726. 1281, 1215, 1096. 102 
6. 741. 

( 2 ) (2R)-2-(4-(l-(4-yDt7x~;U)-5-^f-/l^l 
H-b-n-;l/-2-f M 7 x 7^i/)-3-(W-^ y H--;l/-3- 

■i H')7°o^iy^ x.i-)U 

4-(l-(4-7'n^:7x::i;l')-5-;^f-/U-lH-fD-/W-2-'f 
;W7x/--;l' (400 Bg, 1.22 mmol). 2-bKodf>'-3- 
(IH-'f y K-/U-3-^/l')7'n/'N->'i?xf-;K424ing, 1.82 
mmol), h'J7x-yl';^X7^y (477 mg, 1.82 mmol) 
O h/Uxy^JR (4 ml) {: l,r -(ryi/^^/l/^r: 
JD'J^z'^'J'Jy (459 Dig, 1.82 imnol) i:M.1§iTMt 

fz. nf>tiiM^mi:. mwiX'i m-c x-m^ 
mnitim. i^i!x^;n:'^L, ynx-mitz. 
!st:mi. mmigf^y^^i^^j^x-mitk. mm 

ErWilfz, mi'y')i]yiViiy2^^u'7Vy'y7 
-f- (.^^^y : i^Kxf-;!. = 30 : 1) T'ffilSt, S 
m&immib LXSmLtz. m mg (IR^ : 18.7%) 
iH-NMR (CDCI3) S: 1.12 (3H, t, J = 7.2 Hz), 2.10 
(3H. s), 3.38 (2H. d,J = 6.2 Hz), 4.13 (2H. q, J = 
7.2 Hz). 4.79 (IH. t, J = 6.2 Hz). 6.04 (IH. d. J 
= 3.2 Hz). 6.22 (IH. d. J = 3.2 Hz), 6.65 (2H. d. 
J = 8.8 Hz), 6.89 (2H, d, J = 8.8 Hz), 6.97 (2H. 
d. J = 8.4 Hz), 7.10-7.42 (4H, m), 7.45 (2H. d. J 
= 8.4 Hz). 7.67 (IH. d. J = 7.0 Hz). 8.03 (IH, b 
s). 

IR (KBr) cm-i :3411. 1738. 1524. 1489. 1233. 1184. 
1071, 835, 743. 
[0 144J|ISfe^J3 2 
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(2R)-2-(4-(l-(4-/nt 7 x =.M-5-:^ f-/U-lH- fo- 
;l/-2-f /H 7 X / ^ v) -3-(lH-Y y VU) TO 

m&m 3 1 Tltf^ (2R) -2- {A- (l-(4-y n 1 7 X -/P) -5- 
;< f-/HH- fo-;P-2-'f /H 7 X y i^l -3- (IH-^ > H 
-;l-3-'fyP)rnA'yij x-?-;|/ (124 log, 0.228 mo 
1) THF (2 iiil)-^^'/-;!/ (1 ml) ii^JgJgtlN 
*K-<b;<fU'>A7k?§?g (0.685 ml. 0.685 mmol) iMl 

ti, n(,tihw.-^mi. miaT'i mmnuz^k. i n 
mmms^ix. Bm^&mtixm,:. see ng 

(68.6%) 

iH-NMR (COCI3) 5; 2.10 (3H. s). 3.41 (2H. d. J » 

6.2 Hz). 4.85 (IH, t,J = 6.2 Hz). 6.05 (IH. d. J = 
3.4 Hz), 6.24 (IH, d, J = 3.4 Hz), 6.66 (2H, d, J 
= 8.8 Hz). 6.90 -7.35 (8H. m). 7.45 (2H. d. J = 

8.4 Hz). 7.64 (IH, d, J = 7.0 Hz). 7.97 (IH. bs). 

IR (KBr) cm-i ; 3416, 3056. 1725, 1522, 1489. 123 

1, 1071. 909. 833. 737. 
[0 14 5]|?SfiM3 3 

(2R) -2- {4- ( 1- (4-7'0^ 7 X -1]^) -S-ro tyt-lH- tf D 
-/l/-2-'f/P)7x>'=^M-3-7x-yuray'?vK xf- 

(1) l-(4-^h^>'7x-;U)-1.4-A.r^yi;3ry 

i-'\df-fey-3-^yA>/^. mmmi 9<r)(i) tmz 
IX. 1- (4-^ h ^ 7 X -^u) -1 . i-^r^ y=My^ 

mWht iX-^^lt:., IR^ : 20.2%'H-NMR (CDCI3) 
d: 0.94 (3H. t, J = 7.6 Hz), 1.59-1.71 (2H. m). 
2.52 (2H. t, J = 7.2 Hz), 2.84 (2H, t, J = 6.2 H 
z), 3.24 (2H, t, J = 6.2 Hz). 3.87 (3H, s). 6.93 
(2H, d, J = 8.8 Hz). 7.97 (2H. d. J = 8.8 Hz). 
IR (KBr) cm-' ; 1713. 1678. 1601. 1510. 1260, 117 
1, 1026, 833. 

(2) l-(4-7■o^7x-;^)-2-(4-;>< h^v'7x- 
)V) -5-r n e/P-lH- 1 o-;U 

i-(4-y v^i^7x.-iv)-\A-^ri'y=My-h^h. % 

MCT19<7)(2) mmtLX. l-(4-7'D*7x-;l^) 
-2-(4-^ hdf v7 x-;l/)-5-roe;|.-lH-hrD-;l.-^il 
WtLX^^Lfz, 1R*:74.U 
>H-NMR (CDCI3) 3-; 0.89 (3H, t, J = 7.2 Hz). 1.46 
-1.58 (2H. m), 2.40 (2H, t, J = 7.0 Hz), 3.75 (3 
H. s). 6.08 (IH. d. J =3.2 Hz). 6.27 (IH. d J=3.2 
Hz), 6.71 (2H, d. J = 8.8 Hz). 6.92-7.06 (4H, n). 
7.48 (2H, d. J =8.8 Hz). 

IR (KBr) cm-> ;1522. 1489, 1248. 1034. 833. 766. 
(0 14 6] (3) 4-(l-(4-7'Q*7xr.yl/)-5-7*n 
h*;L-lH-h*n-;l/-2-'f )V) 7 x 
l-(4-7'D^ 7 x.x;l.-)-2-(4-^ h^f 1^7 x-/U)-5-7*D 

t;u-iH-eD-;uA>/t,. mmmi 9<o ( 3) tmmzb 



t, 4-(l-(4-7'Q^:7x^yl')-5-7*nh*/k-lH-fcrn-;U 
-2-^;H7xy-yUS:ll«tt LX-t^Lfz. IR* : 88.0 
% 

'H-NMR (CDCI3) 8: 0.88 (3H. t, J = 7.2 Hz). 1.43 
-1.59 (2H, m), 2.40 (2H. t, J = 8.0 Hz), 4.60 (1 
H, s). 6.08 (IH. d. J =3.4 Hz). 6.26 (IH. d J=3.4 
Hz). 6.63 (2H. d, J = 8.8 Hz), 6.91 (2H. d, J = 8. 
8 Hz), 7.01 (2H,d. J = 8.4 Hz). 7.47 (2H. d. J = 
8.4 Hz). 

IR (KBr) cr' ;3376. 1522. 1489. 1260. 1173. 833. 
770. 733. 

( 4 ) (2R)-2-{4-(l-(4-7'o* 7x-/U)-5-rDhVl' 
-lH-t:n-;i.-2-<;i^)7xy^>')-3-7x-;l'7'aA-y 

4-(l-(4-7'a^ 7 i~;U)-5-ra tryU-lH-e o--;U-2- 

^ /p] 7 X A,. %mm\9<r)(4) bnmzt 

X , (2R)-2-{4-(l-(4-7'D€7 x-;U)-5-rDhVl/-lH- 

tro-/u~2->< yi/) 7x y =¥v')-3-7x-;pra^f>'i! 

X.^lVtmWtLX-^^Ltz, 1R^:23.4% 

'H-NMR (CDCI3) d\ 0.88 (3H, t, J = 7.2 Hz), 1.14 

(3H, t, J = 7.4 Hz), 1.45-1.55 (2H, m). 2.38 (2H. 

t. J = 7.6 Hz). 3.18-3.22 (2H. m), 4.14 (2H. q. 
J = 7.4 Hz), 4.68-4.74 (IH, m), 6.06 (IH. d. J = 
3.8 Hz) . 6.25 (IH. d. J = 3.8 Hz). 6. 63 (2H. d. J 
= 8.8Hz). 6.89 (2H. d, J = 8.8 Hz), 6.99 (2H. d, J 

= 8.8 Hz), 7.26-7.28 (5H. m), 7.46 (2H. d. J = 
8.8 Hz). 

IR (KBr) cm-' ; 1753. 1732. 1520. 1489. 1238. 118 
2, 1071, 835, 766. 735. 
(aJo" 17 0* (c 0.645. 9nuHi)VA) 
[0 147] |ISfef?l)34 

(2R) -2- (4- (l-(4-ra^ 7 X -;P)-5-rQ tr/U-lH-brn 

;H 7 X y ^ i^} -3-7 X -ivruf-OW. 

mmm 3 3 x-mtz (2R) -2- {4-( 1- (4-y o^: 7 x -5- 
ru tvL-iH- t:o-/i'-2->f 7 X y # i'l -3- 7 X ^i)^ 
roAVK xf-;u*>/i,, iei«^2otPi«{cur, (2 

R) -2- (4- (1- (4-7"a ^: 7 X -M -5-r o hVP-lH- f D- 
)V-2-^ IV] 7 X y #i/'t-3-7 s.-H'Tunym^Wl-b 
LX'^^Lfz. IR*:93.2j; 

iH-NMR (CDCI3) d\ 0.88 (3H. t. J » 6.2 Hz). 1.45 
-1.56 (2H. m), 2.38 (2H, t, J = 8.0 Hz), 3.24 (2 
H. d, J = 6.8 Hz). 4.79 (IH, t, J = 6.8 Hz), 6.07 
(IH, d, J = 3.8 Hz). 6.26 (IH, d, J = 3.8 Hz). 6.6 
4 (2H, d. J = 8.8Hz). 6.91 (2H. d. J = 8.8 Hz), 6. 
99 (2H, d,J = 8.8 Hz), 7.26-7.28 (5H,m). 7.47 (2 

H. d. J = 8.8 Hz). 

IR (KBr) cm-' ; 2957. 1726. 1520. 1489. 1236. 107 

I, 833. 768. 

(a) o 22 -2.76' (c 1.07. 7nn;J^;l/A) 
(0 148] Ilift(5!l3 5 
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(2R)-2-(4-(l-7 x-;l'-lH-fD-/l/-2-< 7x ydf 
( 1 ) 2-(A-j( h:Jr>'7i::^yU)-l-7x-/L'-lH-K:n 

3- (5,5-i/'^f-;P-l,3-i''7rdE-^fV-2-^;l-)-l-(4-;^ 
i/'7x-;^)-l-7•^AV> (2.00 «. 7.19 mmol). 7- 
Vy (0.655 ml. 7.19 inBoD.p-h/Uxyx;!/*^!!- 

(103 mg. 0.543 mmol) (?) h>'UX>}i?S (100 id 

1) 5:48 ifif^sMaLf^fii. mmmsjmuc, 

: W^X^tV = 20 : 1) T^SL. BW!tS»^il«ct U 
t#!^L;^C. 1.17 g (IR*; 65.45;) 
'H-NMR (CDCI3) 8; 3.76 (3H, s). 6.34-6.36 (2H. 
■). 6.75 (2H, d. J = 8.8 Hz), 6.91 (IH, t, J = 2.2 

Hz). 7.05 (211, d, J = 8.8 Hz), 7.13-7.32 (5H, 
in). 

IR (KBr) cm ' ; 1613, 1597. 1498. 1464, 1246. 117 
7. 1034, 833, 764, 714.698. 
( 2 ) 4-(l-7xr:;HH-h*n-;P~2-^ ;W) 7x y- 
IV 

2-(4-^ h^j/7x~;W)-l-7x~;l/-lH-tfD-;l/ (1.0 

0 g. 4.02 wo\)ff) mt^^\yymWL (30 bo tco x; 

X-E.mtt^^m (1.52 ml. 16.1 mmol) iMtfz, f#f> 

ti^^m. 0 -c -co. 5 Bfia. wslX' 0.5 
^h^x. mmmi^ximL. **Ki?-7/^>i^'>A 

i^^'o-7h:^7 7-f- e^df-^i^ : ifKx-f;l' = 9 : 
1) T««L. SWiBlSrffl^fc tT*l!IUc. 880 mg 

(1R*:93.0%) 

'H-NMR (DMSO-dg) d; 4.89 (IH, s), 6.34 (2H, d, J 
= 2.2 Hz), 6.67 (2H, dJ = 8.4 Hz), 6.91 (IH, d J = 

2.2 Hz), 7.00 (2H, d. J = 8.8 Hz), 7.15 (2H, d. J 

= 8.4 Hz), 7.25-7.36 (3H, m). 

1 R (KBr) cm-i ; 3364. 1597. 1500, 1464. 1258. 121 
9. 1171, 835, 764, 716, 698. 

[0 14 9] (3) (2R)-2-(4-(l-7x-;U-lH-fD 
-;U-2-</P)7xy^j.^]-3-7x-;PToy^>'S xf- 
IV 

4- (l-7xr.;l.~lH-en-;l^2-^yW 7x7-/1.- (750 m 
g, 3.19iiiraol). (S)-2-t h'Ddfv-3-7x-/UrD>'NV 
W. X^;l/ (930 mg. 4.79 mmol). h 'J 7 x -/Wd^.^ 7 

(1.26 g. 4.79 ma\)ffyV)Vxymm (5 ml) tiZv 
X^IV rV'JfllVif^ym. (40%, 2.08 g. 4.79 mmol) 
SrJnx/c, f#'oill.ii-&?S2:80 'C X' 12 ^miWr 
f*, Jgi9ES:^®*Uc. m&k'y')i]yiVi}vl.9 
n'7h^yy^- {^^^y : Bfi!Xf-;l'=20 : 1) tfil 

mi. mmmni^tixntz. 590 mg (ir$:45.o» 

'H-NMR (CDCI3) S: 1.11 (3H. t, J = 7.2 Hz), 3.18 
-3.22 (2H, b). 4.11 (2H, q, J = 7.2 Hz). 4.69-4. 



76 (IH, m). 6.29 -6.33 (2H, m). 6.67 (2H, d.J = 8. 

8 Hz), 6.87 (IH, t, J = 2.6 Hz), 6.98 (2H. d. J = 

8.8 Hz). 7.08-7.31 (lOH. m). 

IR (KBr) cm-i ; 1755. 1732, 1597. 1549, 1504, 146 

4, 1454. 1285. 1238. 1181. 1084, 1034, 833, 766, 7 

00. 

(a) 0 " 15.7* (c 0.810, ^'DD*/UA) 
[O15Olllil0«3 6 

(2R)-2-(4-(l-7 x-yl-lH-l:;o-yU-2--f iV) 7 x y ^ 
i^)-3-7 x=.lVTaJ^yi& 

m^ms 5 ■ri#?^:(2R)-2-(4-(l-7 xx;p-lH-tP-/P- 

2-^M7xy^'»-3-7i.-iV7'aJ-iy^ Xi-/V (4 
00 mg. 0.973 mmol) cr, THF (4 ^\)-^9 J-lV\ (2 m 

1) ?i^j§?s(c5 N ■m.\^-fV')'^L.-mm (0.534 mi, 

2.92 mmol) J-Jd;?., SiST' 1 B$^J«#L/::, 

fet IXWz, 299 mg ()R$ : 80.2X) 
'H-NMR (CDCI3) d\ 3.25 (2H. d, J = 6.6 Hz). 4.79 
(IH, t, J = 6.6 Hz), 6.33 (2H, d, J = 2.2 Hz). 6.6 
8 (2H. d. J = 8.8 Hz). 6.90 (IH, t, J = 2.2Hz). 7. 
00 (2H. d, J = 8.8 Hz). 7.10-7.30 (lOH. m). 
IR (KBr) cm-i ;3063, 1726, 1499, 1236, 1179. 1084, 
833. 700. 

(a) D " -0.982° (c 0.855, ^'OD*;^i») 
[0 151]||SfeCT3 7 

(2B)-2- i4-(l-(4-y f-;W7 X -;l.')-lH-b''U-/U-2-'f 
M7 3.J^i/\-'^7 xxivrxnvy^ Xf-yP 
( 1 ) 2-(4-y h^j^7x-;l^)-l-(4-.J<-?-/l/7x- 
;i^)-iH-tD-yi' 

v^V)VM;yi)>h. mkmstri ( i ) hnmzLx. 

2- (4-y ^-7 x-/l.')-l-(4-y ^IV7 X -/l..)-lH-t: 
u-)V^m^t hX-^^htz, 860 mg (1R$ : 60.6%) 
'H-NMR (CDCI3) 5-; 2.35 (3H, s), 3.T7 (3H. s), 6.3 

3- 6.34 (2H, m), 6.75(2H, d, J = 8.6 Hz), 6.87-6. 
90 (IH. m), 7.02-7.14 (6H, m). 

IR (KBr) cm-i ; 1516, 1506, 1462, 1246, 1175, 103 
2, 824, 712, 559. 
TiMm^ CisHnNOtLT 
ft-»ffi: C. 82.85; H, 6.51: N, 5.32. 
HSifil: C, 81.98; H, 6.30; N. 5.25. 
( 2 ) 4-tl-(4-J>f f-7l'7x-;W-lH-t:D-yW-2->f 
)V\7 J.7-1V 

2-(4-y h:Jf>'7x-/U)-l-(4-;<f-/l'7x:i/P)-lH-f 

u-ivt^h, %mm 5<7)(2) tmzLx. 4-(i- 

(4-;rf f-;l/7 x:i;l/)-lH-tra-;l/-2-^ /U)7 x y-ivi: 
mt^k LT-^fKL/c. 525 mg (IR$ : 72.8S;) 
'H-NMR (CDCI3) d; 2.35 (3H, s). 4.64 (IH. s), 6.3 
3 (2H. d J = 1.8 Hz), 6. 67 (2H, d J = 8.8 Hz). 6.88 
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(IH, I. J = 1.8 Hz), 6.99-7.13 (6H. m). 
I R (KBr) cri ; 3377. 1516. 1507. 1464. 1339. 125 

8. 1173. 835. 825, 715. 

1015 2] ( 3 ) (2R)-2-{4-(l-(4-^f-;P7i- 
M-lH-f D-;W-2-^ 7 i y yl-3-7 X -/t-ro 

4-(l-(4->f-;U7 x-;l-)-lH-tfn-yi.~2-'f ;U) 7x y 

mmmssco o) tmmizix, m)-2- 

{4-(i-(4-y ^yU7 x-;P)-iH-t;o-;u-2-^ yi-) 7 x y 
^v)-3-7x-7P7*n>'N*yK xf-yi/i&llf^ti; LT-&fi£ 
It:. m:2\.0% 

'H-NMR (CDCI3) S; 1.15 (3H, t, J = 7.4 Hz), 2.34 
(3H, s). 3.20 - 3.23 (2H. m). 4.15 (2H. q, J = 7.4 
Hz). 4.71-4.77 (IH, m), 6.31 (2H. t. J = 2.2 Hz), 

6.68 (2H. d. J = 8.8 Hz), 6.86 (IH, t. J = 2.2 H 
z). 6.97-7.11 (6H. m), 7.11-7.28 (5H. m). 
IR (KBr) cm-i ; 1755. 1732. 1516. 1505. 1238. 118 
4, 1086. 1032. 826. 714. 700. 

16.8' (c 0.545. ^'OD*;l/A) 

[0 1 53]mm38 

(2R)-2- {4- (l-(4-;< ^;1'7 X -yU) -IH- fn-yl^-2-^ 

;W 7 X y y ) -3-7 X -juyaj -c y gj 

HMf^ 3 7 (2R) -2- {4- (l-(4-y 7 X -;U)-1H 

- fa-;U-2-'f ;U) 7 X y ^ i^l -3- 7 X z.jV'Tn/^ym 

x^;u*»»i,, mmmset'Rmzix. (2r)-2-{4-(i 

- (4-^ f-/U7 X r.;l/)-lH- eD-;l'-2-'f ^P] 7 x y ^ i') 
m : 97.73; 

1 H-NMR (CDCI3) 5; 2.34 (2H, s), 3.25 (2H. d. J = 
5.8 Hz), 4.79 (IH, t,J = 5.8 Hz), 6.33 (2H, t, J = 
2.6 Hz). 6.78 (2H. d, J = 9.2 Hz), 6.87 (IH, t. J 
= 2.6 Hz). 6.99-7.12 (6H. m). 7.22-7.31 (5H, 

m). 

IR (KBr) cm-i ; 3032. 1726, 1516. 1504. 1235. 117 

9, 1084, 824. 716. 700. 

[a)o" 0.742* (c 2.32, ^'DD*/|/A) 

[0 154] mmm3 9 

(2R)-2-{4-[l-(4-:?007x-yU)-lH-fn-;U-2->f 
;H7xy#v)-3-7x-;l/7'nA->'ii x^;u 
(1) l-(4-^'On7x-;l.)-2-(4-><h:^fy7x~ 
;l^)-lH-h'D-/U 

X, l-(4-^'uo7x-;l.')-2-(4-^ y-^'>7x~)l')-m 

-t'a-/vimwt ix-^mifz. mm ■. 50.9% 

'H-NMR (CDCI3) S: 3.78 (3H, s), 6.35 (2H, d, J = 
2.4 Hz). 6.78 {2H. d.J = 9.0 Hz), 6.88 (IH. t. J = 
2.4 Hz), 7.03-7.11 (4H, n), 7.28 (2H, d.J = 9.4 
Hz). 

IR (KBr) ciD-i ; 1495, 1248. 1032, 833, 712. 



■ C. 71.96; H, 4.97; N. 4.94. 
^m-.C. 71.96; H, 5.07; N, 4.87. 
( 2 ) 4-ll-(4-:7oa7x-yl')-lH-fu-yl-2->f 
;u)7xy-;u 

l-(4-^' DO 7 X ~)\^) -2-(4-y h # >'7 X -M-W- f 
o-;P*»ii,. %mm3 5cr> (2) tmzLX. 4-(l- 
(4-^' nD7x-;i')-lH-tra-;w-2-f M 7 x y-;u€: 

IX-kf&lti, IR* : 69.9!!; 
'H-NMR (CDCI3) d: 4.68 (IH. s), 6.33 (2H, d J = 
2.2 Hz), 6.70 (2H, d J= 8.8 Hz), 6.87 (IH. t. J = 
2.2 Hz). 7.00 (2H. d. J = 8.8 Hz). 7.08 (2H.d, J = 

9.2 Hz). 7.28 (2H, d, J = 9.2 Hz) . 
I R (KBr) cr' : 3179, 1495. 1240. 826 , 729. 

[0 15 5] (3) (2R)-2-{4-a-(4-^'a07x- 
;l/)-lH-lf n-7P-2-f ;W 7 X y ^i/} -3-7 xJ^yUTo 

4-[l_(4_>? no 7 X -)l')-m-}::Q-fl'-2-^ My 3. J 
5litM3 5c7) (3) tTOtCLT. (2R)-2- 
{4-(l-(4-^' OD 7 X -/l')-lH-fn-7l^2-'f ;W 7 X y 
>-)-3-7 xr./i.rnyN->K ^tiV^m^t LX^^ 
Lfz. : 37.6% 

'H-NMR (CDCI3) 8: 1.16 (3H. t, J = 7.4 Hz). 3.20 
-3.24 (2H, n), 4.16 (2H. q, J = 7.4 Hz), 4.71-4. 
78 (IH, m). 6.33 (2H, t, J = 2.6 Hz), 6.70 (2H, d. 

J = 9.2 Hz), 6.86 (IH, t. J = 2.6 Hz), 6.96-7.09 

(4H, b). 7.24-7.29 (7H, n). 
IR (KBr) cr' ; 1753. 1732, 1495, 1238. 1184. 109 
2. 833. 700. 

(a]„2« 18.8* (c 0.675. ^'QD^yPA) 
[0 1 56] 11*6^4 0 

(2R) -2- (4- (l-(4-?' a o 7 x:x;i.)-lH- D-;l.~2-f 

;H 7 X yjfv-l -3-7x-;l/7*DyN'yii 

ll«fiW3 9Tt«/c(2R)-2-{4-{l-(4-:?D07 x-/U)-lH 

-f o-/P-2-< /l-] 7 X y M-3-7 X z.ivruj^yM 

:s-^}vti-<o. mm3(>mmzLxm-i-\^-\.\- 

(4-^' 007 X r.;W-lH- tD-;l/-2-^ x.J^\A- 
3-7x-;l'roA«yK2rj|li*H*lt LT^lSt^. IR* : 
92.62 

'H-NMR (CDCI3) S\ 3.26 (2H. d. J = 5.4 Hz). 4.81 
(IH. t, J = 5.4 Hz), 6.33 (2H. t. J = 2.2 Hz). 6.7 
0 (2H. d, J = 8.8 Hz), 6.86 (IH, t, J = 2.2Hz), 6. 
%-7.09 (4H, m), 7.23-7.31 (7H. m). 
IR (KBr) cr' : 3029. 1732, 1495. 1236. 1092. 833, 
715. 

(a)o23 6.97* (c 3.92. ^'dd*;UA) 
[0157] ||Jfi^j4 1 

(2R)-2-{4-(l-(4-h 'J 7;P3rD;<f-;l'7x-yU)-lH-f 
xy-)V-l-A 7 X y ^ S/} -3-7 x-^uroywi! x 

( 1 ) l-(4-y h^i'7x-/P)-2-(4-M;7^l'3ro;< 
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^;U7x-/l/)-lH-fP-/l^ 

( 1 ) tmmiZlX. l-(4-^ h^>'7x-yU)-2-(4-h 
•J 7;L'5ro^f-;P7i-yi')-lH-eo-;l/$:gI(!|Efc LT 

'H-NMR (CDCI3) 5; 3.77 (3H. s), 6.38 (2H, d. J = 
2.2 Hz), 6.79 (2H. d.J =8-8 Hz). 6.93 (IH. t, J = 
2.2 Hz), 7.05 (2H, d. J = 8.8 Hz). 7.25 (2H. d. J 
= 8.4 Hz). 7.57 (2H, d, J = 8.4 Hz). 
IR (KBr) cm-i ; 1615. 1508. 1325. 1248. 1171, 112 
7, 1109. 1069, 847. 835. 714. 
Timmrn C,eH,4N0F3i:L-C 
tf-ffli : C. 68.13; H. 4-45; N, 4.41. 
mk& : C, 68.26; H. 4.50; N, 4.27. 
(2) 4-(l-(4-h»J7yl'3i-07x-;l'7x~;U)-lH- 
trD-;P-2-^;P)7xy-/U 

h ^ V 7 i -;W-2-(4- h 'J 7;U;tD^ 7 X 

-;i/)-iH-trQ-;i'*»<i>. mams 5<o < 2 ) tmz 

LT , 4-(l-(4- h 'J 7;PJl-n 7 X -yu? X r^;U)-lH-t 
^ : 90.4Si 

MI-NMR (CDCI3) d; A.n (IH, s), 6.37 (2H, d J = 
2.6 Hz). 6.71 (2H. d J= 8.8 Hz), 6.92-7.02 (3H, 
m), 7.24 (2H, d, J = 8.4 Hz), 7.57 (2H, d, J= 8.4 
Hz) . 

I R (KBr) cm-i : 3300, 1617, 1508, 1325, 1252, 116 
5, 1128. 1107. 1069, 8 
49, 835, 718. 

[0158] (3) (2R)-2-{4-(l-(4-h'>)7;U:ta;< 
f-;U7 1 ~iV)-\^-\^a-iV-2-i )V\ 7 X y ^ x}-3-7 

4-(l-(4- h y 7/l/?ro7 X -iVy X ~)V)-VA-\^'a-lV- 
2-'f yU) 7 X y-lVt^h , mtm 3 5 fiO ( 3 ) t mkiz 
LX. (2R)-2-{4-(l-(4-MI y)Vitnyi.^)Vy 

IH- fD-;i,'-2-^ yu) 7 X y # i^l -3- 7 X -ivr^f^y 
g! x^;l.$:lif*i:LT-&fi!;Uc. IR$:36.0!I; 
iH-NMR (CDClj) d\ 1.16 (3H. t. J = 7.0 Hz), 3.21 
-3.24 (2H, m), 4.15 (2H. q. J = 7.0 Hz). 4.17-4. 
78 (IH, n), 6.35 (2H, s), 6.71 (2H, d, J » 8.8 H 
z). 6.92-7.00 (3H. m). 7.20 -7.29 (7H, m), 7.55 
(2H, d, J = 8.0 Hz).IR (KBr) cr' ; 1755. 1732. 16 
15, 1506, 1325. 1167. 1127. 1069. 847, 700. 
(«]o23 16.5' (c 0.705, ^'oo*;UA) 
[0159] %tmA 2 

(2R)-2-{4-(l-(4- b U 7/l^^n^f-;U7 x-/l')-lH-t: 
D-;i/-2-^ ;!/) 7 X y x( -3- 7 X -ivrnj-^yf^ 
$mmA 1 t1#Jt (2R)-2-|4-(l-(4-h 'J y/U^a^i^ju 
7 X :::.;1.')-1H- fD-;U-2-^ M 7 x y ^ ->l -3- 7 x - 

R)-2-{4-(l-(4-h 'J 7;l'3}-D;<^;l/7x-;l')-lH-t:D 



-/w-2-'f /u] 7 X y # v> -3-7 X -luraz-^ym^iA^ 

^tlX-^^Lf^. 1R$: 90.95; 

iH-NMR (CDCI3) d: 3.25- 3.28 (2H, m), 4.79-4.85 

(IH, n), 6.35 (2H. d.J = 2.6 Hz), 6.72 (2H, d, J = 
8.8 Hz), 6.93 (IH, t, J = 2.6 Hz), 7.00 (2H, d, J 
= 8.8 Hz), 7.20-7.32 (7H, b), 7.56 (2H, d, J = 

8.8 Hz). 

IR (KBr) co-> ; 3029, 1728. 1507, 1325, 1238. 116 

9, 1127, 1069, 847, 700. 

[a) 0 4.97- (c 4.67, ^'OD;^y^y») 

[0160] mmmA s 

(2R)-2- (4- (l-(4-:7 D D 7 1 -/i')-^-^ ^/U-IH- t:n- 
)U-2- ^ /H 7 X y ^ i^l -3- 7 X -;U7"Dy ^"f-iV 

(1) l-(4-^'aD7x::iyl/)-l-(4-;< hdf>-7x- 
/W-5-.X^;U-lH-t:n-;l/ 

X. l-(4-^D0 7x-;l')-l-(4-> h^i'7x-;l.')-5- 
^-7-/U-lH-h:o-/L'«-|i|«tfc LT-^^L/i. : 45.0 

% 

'H-NMR (CDCI3) d\ 2.12 (3H. s), 3.75 (3H, s). 6.0 
7 (IH. d. J = 3.2 Hz), 6.25 (IH, d, J = 3.2 Hz), 6. 
71 (2H. d. J = 8.8 Hz). 6.97 (2H, d, J = 8.8 Hz), 
7.07 (2H. d. J = 8.8 Hz), 7.32 (2H, d. J = 8.8 H 
z),. 

IR (KBr) cr' ; 1526, 1493, 1246. 1179, 1092, 103 
4, 835. 766. 

( 2 ) 4-a-(4-:7nn7x-/l')-5-;><f-;U-lH-tfa- 
;l/-2-'f;H7xy-yi/ 

l-(4-^'007x-;l.)-l-(4-^ h^i/y 3^~)V)-^)i^ 

/u-iH-h'n-;u*^(;,, mims<n (3) hnrnzLx^- 

(1- (4-^' n n 7 X -;l/) -5-y f-ZP-lH- D-;U-2- ^ )\A 
7xy-;H:@{*i: LX^'gi.Uc. : 93.5% 
'H-NMR (CDCI3) 8; 2.12 (3H. s). 4.78 (IH. s). 6.0 
6 (IH, d J = 3.4 Hz), 6.24 (IH, d J = 3.4 Hz), 6.63 
(2H, d J = 8.8 Hz). 6.92 (IH. d. J = 8.8 Hz). 7.0 
6 (2H, d, J = 8.4 Hz). 7.32 (2H. d. J = 8.4 Hz). 
I R (KBr) cm-i : 3335. 1526, 1493. 1393, 1264. 109 
2, 835, 768. 

[0161] (3) (2R)-2-(4-(l-(4-^D07x- 
f-/W-lH-h'a-/l/-2-'< ;W 7 x y ^i')-3-7 X 

4- (1- u a 7 X -;l-)-5-y f-yl^-lH- fD-;P-2-f 
;W7xy-yl'*»<5. ll*fiM5<0(4) tmkf.zLX. 
(2R)-2- (4-(l-(4-^' n n 7 X -;U)-5-y f-;U-lH- fn- 
lV-2->{ /U] 7 X y ^ i^l -3- 7 x-yUroyWi? Xf-;l/ 
SrilWstLt^fiKUc, 1R$: 14.83! 
'H-NMR (CDCI3) 8\ 1.15 (3H, t, J = 7.2 Hz), 2.11 
(3H. s), 3.18-3.22 (2H, m), 4.15 (2H, q, J = 7.2 
Hz), 4.68-4.74 (IH, m), 6.05 (IH, d, J = 3.2 Hz), 
6.22 (IH. d. J = 3.2 Hz). 6.63 {2H. d, J = 9.0 H 
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z), 6.90 (2H, d,J = 9.0 Hz). 7.03 (2H. d. J = 8.4 
Hz), 7.22-7.33 (7H. m) . 

IR (KBr) cr' ; 1755, 1732, 1524. 1495. 1238. 118 
4, 1092. 837. 764. 700. 
(a)i,23 18.r (c 0.525. ^'oo+yPA) 
[0162] mH^MA 4 

(2R)-2- <4-(l- (4-?' DO 7 X -/I/) -5-^ ^/P-lH-t n- 
7 X y =*ri^l -3-7 x -/ura/^y^ 
4 3 -Cll^t (2R) -2- (4- (1-(4- ^' d o 7 x ~lV)-'y- 
> f-;l/-lH- fo-/U-2-< 7 X y ^ v> -3- 7 X 

DA-yi? x-j-;i,*»/5>. mmmetmzLx. (2r)-2 

- {4-[l-(4-^' no 7 1 -/U)-5-^f-;U-lH- fo-;l^-2- 

'f 7 X y ^ -3-7 X -/P7*o AVig xf-;i/$-rrt 

^^fc tx^^iti, mm : B9.n 

'H-NMR (CDCI3) d: 2.11 (3H. s). 3.24 (2H, d. J = 

5.4 Hz), 4.78 (IH. t.J = 5.4 Hz), 6.05 (IH. d, J = 
3.6 Hz), 6.23 (IH, d. J = 3.6 Hz), 6.64 (2H, d. J 
" 8.8 Hz). 6.92 (2H. d. J = 8.8 Hz). 7.04 (211. d. 
J = 8.8 Hz), 7.26-7.33 (7H, m). 

IR (KBr) cm-i ; 3130, 1719, 1522, 1493. 1238, 109 

2, 910, 837. 735. 700. 

[0163] mamA 5 

(2R)-2-{4-(5-y f-/P-l-(4- h 'J y/PTf ny ^;l.7x::: 
;l')-lH-fo-yu-2-< 7 X y ^ V-) -3-7 x -fl^ra 

(1) 2- (4-y h X 7 x -M -5-y f-;i/-i-(4- h >; 

7;l/:toy f-yl'7 x-/P)-lH-fa-/U 

4- h 'J 7j\^:fa^ "f-ivr- 'J >j)>h . mmm 5 <^ ( 2 ) 

tnmzlX. 2-(A-yi h^i/7x-/U)-5-><-?-;U-l-(4 

- h 'J 7;P7foy f-;U7 X -;l/)-lH-t;D-;l/^iIf*: t L 
X^^Lfz. IR*:38.6% 

'H-NMR ((BClj) 2.15 (3H. s). 3.75 (3H. s). 6.1 

0 (IH. d. J = 3.6 Hz), 6. 27 (IH, d. J = 3.6 Hz), 6. 
71 (2H, d, J =8.8 Hz), 6.95 (2H, d, J = 8.8Hz), 7. 
25 (2H, d. J = 8.8 Hz), 7.62 (2H. d, J = 8.8 Hz). 
IR (KBr) cr> ; 1615, 1526, 1327, 1248, 1169, 112 
8, 1069, 1034, 851, 835, 768. 

( 2 ) 4-(5-y f-yp-i-(4-h D y)\^itu3t.^ivy s.- 
;u)-iH-fc:D-;u-2-f ]V) 7 X y-;p 

2-(4-.X h^i^y i.~M-'3-)<^ll~\-U-V ij ■7ll:^u 
yf-;W7x-;U)-lH-fD-;U*>A,, mm\5ff) (3) 
i: mmz LT . 4-{5-X •?-;l-l-(4- h 'J 7;l^jJ-ny f-;u 
7 X -;W-1H- ^0-/1^-2-^ /L') 7 X y-yUS:ilft:i: L 

T-^(i£LJt, IR* :90.8% 

'H-NMR (OCia) ^: 2.15 (3H, s), 4.81 (IH, s). 6.0 
9 (IH. d J = 3.2 Hz). 6.26 (IH, d J = 3.2 Hz), 6.63 
(2H, d J = 8.8 Hz), 6.90 (2H. d. J = 8.8 Hz). 7.2 
4 (2H, d. J = 8.4 Hz), 7.61 (2H, d. J = 8.4 Hz). 

1 R (KBr) cm-' ; 3306, 1615, 1526, 1327, 1169, 112 
8, 1069, 851, 839, 770. 



[0 164] (3) (2R)-2-{4-(5-^^;l^-l-(4-N'; 
7;U7j-D^ ^)Vy X -;U)-1H- eo-;P-2-< 7 x y 
^ '» -3-7 X —li^yaJ \*y x-f-yp 
4-(5->><f-/l/-l-(4-h 11 7;P5rD;<^;P7x-;l')-lH-e 

0- /i/-2-^/H7xy-;i-*»tf>, mmm5<r) (4) tm 

miZtX. (2R)-2-|4-(5-^^;P-l-(4-h 'J 7)Viru^ 

1- H-y x™;U)-lH-tD-;l,'-2-'f ;U) 7 x y =3r v-l-3-7 
x-yproywig x^yUSrHflstL-C^BlcLJt. IR 

'H-NMR (CDCI3) d: 1.13 (3H. t. J = 7.0 Hz). 2.13 
(3H. s). 3.18-3.22 (2H, a). 4.13 (2H, q. J = 7.0 
Hz), 4.67-4.74 (IH, m), 6-08 (IH, d, J = 3.2 Hz). 
6.24 (IH. d. J = 3.2 Hz). 6.63 (2H. d. J = 8.8 H 
z). 6.87 (2H. d.J = 8.8 Hz), 7.20- 7.27 (7H, m), 
7,60 (2H. d. J = 8.0 Hz). 

IR (KBr) cr' ; 1753, 1738. 1524. 1327. 1238. 116 
9. 1127, 1069, 851. 

(aJo" 14.6* (c 0.620. ^'DD*/Pi.) 

[0165] mmm4 e 

(2R)-2-|4-{5-y f-/U-l-(4- h ij y)l'^aj<i-)l'y X.- 
;U)-1H- fD-yP-2-< yu) 7 X y ^ >-) -3-7 X -juru 

^mm4 5t1#7'^(2R)-2-{4-[5-y^yU-l-(4-h IJ 7/1' 
Tj-oy ^/Ir 7 X -IV) -IH- fO-/P-2-'f ;H 7 X y ^ j^) 
-3-7 X -juraj^y^ x^;U*>/i> . m&me k |S|tK 
iZLX. (2R)-2-i4-(5-^f-;l'-l-(4-h Oy)V:^n^^ 
;U7 X -;b)-lH- tf D-/U-2-f /P] 7 X y i'l -3- 7 X 

'H-NMR (CDCI3) d; 2.13 (3H. s), 3.22-3.25 (2H, 
m), 4.74-4.80 (IH, iii),6.08 (IH, d. J = 3.4 Hz), 
6.25 (IH. d. J = 3.4 Hz), 6.64 (2H, d, J = 8.8 H 
z), 6.89 (2H. d, J = 8.8 Hz). 7.20-7.30 (7H. m), 
7.60 (2H, d, J = 8.0 Hz). 

IR (KBr) cm-i ; 3030, 1726, 1524, 1327, 1238, 116 
9. 1128, 1069, 851, 768. 700. 
[0 166]|^tlM4 7 

(2R)-2- [A-(\-K y i//W-5-y f-/U-lH- h*o-;l,'-2-'f iV) 
yjiy^i^]-3-yji.~/VyaJiy^ Xf-ZL- 
( 1 ) !-'<:> v';l-2-{4-y h^v7x-yU)-5-;><^/l' 
-iH-eo-/u 

^yjivT^yij^h. mmmsco (2) tmztx. 

\-Ky>!fi,-2-{A-;< l-df>'7x-;U)-5-^f-;P-lH-to 
-JV'tmt'^l: LT^fiRL/i. IR^ : 64.6% 
'H-NMR (CDCI3) d: 2.13 (3H, s), 3.78 (3H. s), 5.0 
8 (2H, s), 6.02 (IH, d, J = 3.0 Hz), 6.15 (IH, d. 
J = 3.0 Hz). 6.82 (2H, d, J = 8.4 Hz), 6.91 (2H, d, 

J = 7.0 Hz). 7.16-7.34 (5H. a). 
IR (KBr) cm-' ; 1526. 1287. 1246. 1177. 1032. 837. 

760 . 731. 6%. 

( 2 ) 4-(l-'<.>'x;W-5-yf-;U-lH-tD-/l^-2-< /W) 



(^4) )02-121186 (P2002-121186A) 



'J)i^-5'^ t;l/-lH-to-;i^2-^ ;U) 7 x y-fl^Hm 

iH-NMR (CDCI3) d\ 2.13 (3H, s). 4.95 (IH, s), 5.0 
7 (2H, s). 6.01 (IH. dJ = 3.2 Hz), 6.14 (IH, d J = 
3.2 Hz). 6.73 (2H. d J = 8.4 Hz), 6.90 (IH, d, J 
= 8.0 Hz), 7.13 (2H, d. J 8.4 Hz). 7.17-7.34 (3 
H, m). 

1 R (KBr) cm'i ; 3367. 1526, 1481, 1400, 1262, 122 
9, 1173, 839, 760, 729, 696, 

[0167] ( 3 ) {2R)-2-lA-{l-Ky'J)l-5-;< 
-lH-b-n-;1^2-'^ ;W 7 x y ^^f v') -3-7 x -/l^T* D^N-y 

4-(l-^y i/'7U-5-;<^yu-lH'-eD-;u-2-^ )U) 7x7- 
)U (SOOfflg. 1.90niiDol), (S)-2-b HD^>'-3-7x::. 
fira/^ym Xf-;U (553 ing, 2.85 mmol), Ml7x 
:i;l/7^X7>fy (748 mg, 2.85 mmDcOh/UJiyMWi 
(5 ml) iz l.r -(TVy;<?;l^7t(:::yU)i^'fc'^'.ji/V (71 
9 mg, 2.85 mmol) iMtfc. nhixhig^mi:. 

^-tv :e^six^/^-2o: DmsjL. Eff^mm 

mt IXnt:. 487 mg (JR^ : 58.3%) 
iH-NMR (CDCI3) d; 1.17 (3H, t. J = 7.4 Hz), 2.11 
(3H, s). 3.20-3.24 (2H, m), 4.15 (2H, q, J = 7.4 
Hz), 4.71-4.77 (IH, in). 5.05 (2H. s), 6.00(1H. d. 

J = 3.4 Hz), 6.12 (IH. d, J = 3.4 Hz). 6.74 (2H, 
d. J = 8.8 Hz), 6. 89 (2H. d, J = 8.0 Hz), 7.12 (2H. 

d. J = 8.8 Hz), 7.19-7.33 (8H, m). 
IR (KBr) cm-i ; 1750, 1730, 1530. 1240. 1180. 102 
0, 840, 760. 740, 700. 
(a)D^^ 15. r (c 0,690, ^'OD^yUA) 

[0 168]»*fe(?lj48 

(2R)-2-(4-(l-0'i^VI/'-5-p< f-yU-lH-tf u-/U-2->f M 
7 X 7 ^ ) -3' 7 X -;ur n / ^ yM 

mmm 4 7 x^i^r^ (2R) -2- (4- (i-< y x/i^-s-;^ ^;i/-ih- 

tfn'-;l-2-'< 7l/) 7x y^r i^)-3-7 x:::;wrDA-yK 

xi^;i.*^^. mmmek^m^zix. (2r)-2-(4-(i~^ 

y'Jjl-5-;< f-yU-lH-h'n-;u-2->f ;U) 7 x 7^>'l-3- 
7^r.)\,ru/^ymi^Am^t tX^fSLltz. iR$ : 9 
2.5% 

^H-NMR (CDCI3) 2.11 (3H. s). 3.25 (2H. d. J = 
7.0 Hz). 4.79 (IH. t.J = 7.0 Hz). 5.05 (2H. s). 6. 
00 (IH. d. J = 3.2 Hz). 6.12 (IH. d. J = 3.2 Hz). 
6.75 (2H. d. J = 8.8 Hz). 6.88 (2H. d. J 8.0 H 
z). 7.13 (2H. d.J = 8.8 Hz). 7.24-7.33 (8H. m).. 
IR (KBr) cm-i ; 3031, 1728, 1524, 1238. 1181. 108 

2 . 837 . 758 . 731. 698. 



(«]o^^ 1.03* (c 1.04, i?Dn*/l/i.) 
[0 169]^S6l?il4 9 

(2S)-2-{4-(l-(4-7'D^:7x:::;U)-5-^f'yP-lH-trn" 
;P-2->f ;H 7 X 7 x} -3- 7 X -;ur N'y K x^;|/ 
( 1 ) (R)-2-h Fn=3r>'-3-7x-;^rc?>^N">'R Xf- 

(R)-7xr:yI.T7XyA>^>, mmmi<^(7) fcPtttC 

IX. mmmi^bixm. iR^:63.5% 

iH-NMR (CDCI3) d; 1.28 (3H. t. J = 7.4 Hz), 2.77 
(IH. d. J = 6.2 Hz). 2.97 (IH. dd. J = 14. 6.6 H 
z). 3.14 (IH. dd, J - 14, 4.4 Hz), 4.22 (2H, q, J 
= 7.4 Hz), 4.39-4.48 (IH. m). 7.20-7.35 (5H. m). 
IR (KBr) cri ; 3445. 2982, 1732, 14%, 1454, 127 
1, 1202, 1096. 1030. 747. 700. 
(^:^]d^^ +21.2^ (c4.00. Ky-^y) 

( 2 ) (2S)-2-{4-(l-(4-7'n^7xr:;u)-5-;>^f^;P-l 
H- b'o-;w-2->f ;H 7 X 7 ^ -3- 7 x zDV-rvJ^^yM 

Xf^/l- 

4- f 1- (4-7'nq& 7 X :zjUh5'^ f^y^-lH-bD-;U-2-^ 
;W7x7-;K400 ing,1.22 hudoI), (R)-2-t Hn^iri/- 
3-7x:^;UrP/N*>'K X-f/P (353 mg, 1.82mraol), b 
»j7x:::;^*::^7>f y (477 g, 1.82 minol)^7)h;uxy 
mW. (4 ml) IZI,V -(7y'xX7;^^::^/W£^'b'^'Ji/> 
(459 mg. 1.82 mmol) ^Mlt:. mhtlh&^mi. 8 

0 -c r 3 mmitztk. mm:^f'f^Ti^^ifz. n 

avbi/5 7^'-(^^^^y : g^ifXf'yU::=30: l)t'5» 
ISL. mmWiWt LTtl^. 286 mg (IR$ : 46.5%) 
iH-NMR (CDCI3) d\ 1.15 (3H. t. J = 7.4 Hz), 2.11 
(3H. s). 3.18-3.22 (2H. m). 4.14 (2H. q. J = 7.4 
Hz), 4.68-4.74 (IH, m), 6.04 (IH. d. J = 3.8 Hz), 
6.22 (IH, d, J = 3.8 Hz). 6.63 (2H, d, J = 8.8 H 
z), 6-90 (2H, d.J = 8,8 Hz), 6.97 (2H. d, J = 8.4 
Hz). 7.15-7.28 (5H. m), 7.54 (2H. d.J = 8.4 Hz). 
IR (KBr) cm- 1 ; 1753, 1736, 1524. 1489. 1238. 118 
4. 1071. 833. 700, 

(a)o2* -14.5* (c 0.770. ?nn*;UA) 
[0170]|||ffi<?l|50 

(2S)-2- {4-(l-(4-7'n^: 7 xX;P)-5-;< ^;^-iH-t:o^ 
;U-2-^ yP} 7 X 7 ^ > -3- 7 X :::^)VruJ ^ym 
mm\A 9 X1%fz (2S) -2- {4-[l- (4- /D^ 7 X -/U) -5- 
;^ f-;l/-lH- t:n-;l-2-'< 7 x 7 ^ -3-7 x x;ut 
U/N-y^ X^;P (256 rag, 0.508 nrniol) CO THF (4 ml) 
-^^7-;H (2 ml) M^mm^Zl N 7Hmt:^V^J^ 

7mm (1.52 ml) imt. si&T 1 mmmnLfz. 
mmmm:^i'f\^b7iivmii. i n mx-^^iuz 

m^ip^'^^i^^j^xmrn. imm&^^tx. m'ik 
iimmt ixmz. 30 mg mm : 95.4%) 



(*4 5))02-1 21 186 (P2002-12 1 186A) 



'H-NMR (COCI3) d: 2.10 (3H. s), 3.23 (2H, d. J = 
6.6 Hz), 4.76 (IH, t.J = 6.6 Hz), 6.05 (IH. d, J 
= 3.2 Hz). 6.22 (IH. d, J = 3.2 Hz), 6.63(2H. d. 

J = 8.8 Hz). 6.90 (2H, d. J = 8.8 Hz), 6.97 (2H. 

d, J = 8.8 Hz). 7. 27 (5H, bs), 7.45 (2H, d, J = 8.8 
Hz). 

IR (KBr) cm-i ; 1730. 1522, 1489. 1236. 1181, 107 
1. 833. 735. 700. 

[a)o^* 1.6r (c 1.70, ^'OO^/l^A) 
[01711 j|ifi«fJ5 1 

(2R)-2-(4- {l-(2-(4-yD^:7 i-zWx^' y-l--f ;H-5 
f-Jl~W-fa-)U-2-^ ll-) 7 X y^i^)-'}~ys.-lU 

( 1 ) l-(2-(4-7'D^7x-;U)Xf-/U]-2-(4-;< 
i^7x.~M-5-;^ f-;u-lH-t:n-;l^ 

\-{A-P( '>^=.)l-)-lA-^yi^ y>':t>0.2Q S, 1 

5.5 aol), 2-(4-7"D*7x-/U)Xf-;PTSy (3.74 
g, 18.7 mmol), p-hfl^JCyX/Ut^y^t-^W) (150 

rag, 0.871 mmol) COh-;l/Xy (100 iiil)?S?S$-20 

^y:mx^>\^= 8 : i)T«s!{L, ummm 

t LT#/i. 3.93 g (IK* : 68.0%) 

'H-NMR (CDCI3) d; 2.21 (3H. s), 2.67 (2H. t. J = 

7.6 Hz). 3.85 (3H, s).4.04 (2H, t. J = 7.6 Hz), 5. 
91 (IH, d, J = 3.4 Hz), 6.02 (IH, d, J = 3.4 Hz). 
6.72 (2H, d, J = 8.2 Hz), 6.91 (2H, d. J = 9.0 H 
z), 7.21 (2H, d,J = 9.0 Hz). 7.30 (2H. d. J = 8.2 
Hz). 

IR (KBr) cm-' ; 1613. 1526. 1487. 1285. 1246, 117 
5, 1036, 1011. 837. 760. 

( 2 ) 4-(l-(2-(4-7'D:e7x-;l')x^'y-i->f ;W-5 
^7i/-iH- tro-;i'-2-'f 7 X y 

l-(2- (4-/D^ 7 X x.^lV) -2- (4-^ h ^ V 7 X - 
;l/)-5-^f-;l'-lH-ea-;K3.46 g. 9.34 mmol) <7) ^ 
ikji^Vymm (40 ml) {CO •€ t'Hft^t:*'^* (9.35 
g. 37.3 mmol) ^Mttz. 0 T' 1 ^^nitz 

tk. w.m.-kMz'ti.^ . iKb^^uy-c'tttbL/t. w 
3: Dt'lsisL, mmmi^tixntz, 3.33 g (ir 

m : lOOZ) 

'H-NMR (CDCI3) 5; 2.21 (3H. s), 2.67 (2H. t. J = 
7.6 Hz), 4.03 (2H, t,J = 7.6 Hz), 4.95 (IH. s), 5. 
91 (IH. d, J = 3.8 Hz), 6.01 (IH. d J = 3.8Hz). 6. 
72 (2H. d J = 8.8 Hz). 6.84 (2H. d. J = 8.8 Hz), 
7.15 (2H. d. J= 8.4 Hz). 7.30 (2H, d, J = 8.4 Hz). 
I R (KBr) cm-' ; 3378, 2922. 1524. 1487, 1399, 130 
8, 1264. 1171. 1073. 1011. 912. 837. 



[0 172] (3) (2R)-2-(4-{l-C2-(4-7'n^7x 
x/P) X:? >--l-^ ;U) -5-;^ f-;U-lH- tD-;l'-2-'f M 7 
x/^>')-3-7xxyi/TDyN'yK xf-/P 
4-(l-[2-(4-7"o 1 7 X -MJCif y-l-^ /W-5-;< 
lH-fD-/U-2-f /U]7x/-/l^ (3.00 g. 8.42 nunol), 

(S)-2-t Hn^v-3-7xX;i.7'o/\'>'S? X^;i/ (1.9 
6 g, 10.1 mmol). MJ 7xX/l^*^7 -f > (2.65 g, 1 
0.1 mmoDOh/Pxy^aE (30 ml) liZ^Jx.^JV TY'J 
tjlViHyf^ (1.76 g, 10.1 mnol) SrJDX. 20 ^mm. 

yiV:^'7J^9u-7V-f^7^-{^^^y : Pi?xf-;l- 

=8: DT'fiiJL, nmixmmtLxntz. 2.40 g 

(IR* : 54.0X) 
'H-NMR (CDCI3) d; 1.21 (3H. t, J = 7.4Hz). 2.20 
(3H. s). 2.64 (2H, t, J= 6.8 Hz), 3.27 (2H, d. J = 

7.0 Hz). 4.00 (2H, t, J = 6.8 Hz), 4.14 (2H, q, J 

= 7.4Hz), 4.82 (IH, t, J = 7.0 Hz), 5.89 (IH, d. 

J = 3.2 Hz). 5.98 (IH, d, J = 3.2 Hz), 6.66 (2H, 
d, J = 8.4 Hz). 6.83 (2H, d, J = 8.6 Hz), 7.13 (2 
H. d, J = 8.6 Hz), 7.20- 7.40 (7H, m). 

[0 173]^J||?iJ5 2 

(2R)-2-(4- {l-(2-(4-7"ot 7 ^-]V)3iify-\-^ M-5 
-.X^;P-lH-tO-;U-2-^ )V) 7 x y i^)-3-7 x -fV 

7'u/^ym 

1 T1#/t(2R)-2-(4-{l-(2-(4-7P* 7xx;l.) 
x^' y-1-^ ;l^)-5-> f-;W-lH- t"n-;U-2-f /H 7 x / 
^iy)--i-7 x-)Vrunym X-f-;P (2.40 g, 4.51 m 
mol) £7) THF (10 mO-X^'y-yH (40 ml) ^-^m^ 
tC5 N *K-fb-MI '>i^*Ji?S (6.00 ml, 30.0 mmol) Sr 
Mt.^'CX' l^mi^Ltz, RJEjRSrl N iMifr' 
*fPL^cflc, Pi§xf-;|.T'«!JiiL^. m^mi^^h^ 

X. Tk-cgtjf L, ^^mm^T'^-i^^j^xm.iMk, \m 
7 '(~{fm^'h)V)X'nmL, nmnm-mtLxn 

tz. 2.01 g (IR*: 89.0%) 

'H-NMR (CDCI3) S; 2.20 (3H, s), 2.63 (2H, t, J = 
7.2 Hz). 3.32 (2H. d,J = 7.0 Hz). 4.01 (2H, t, J 

= 7.2 Hz). 4.89 (IH, t. J = 7.0 Hz), 5.90(1H, d. 

J = 3.6 Hz), 5.97 (IH. d. J = 3.6 Hz), 6.64 (2H, 

d, J = 8.4 Hz). 6.84 (2H, d. J = 8.4 Hz). 7.12 (2H. 
d, J = 8.8 Hz), 7.20-7.40 (7H, n). 

IR (KBr) cm-i ; 3031, 2932, 1725, 1524. 1487. 140 

2, 1233, 1073, 1013, 910. 735. 
[0 174] IISfi(?lJ5 3 

(2R)-2-{4-(l-(3-7 X y=^f i^'<.y>''yl')-5-J<f-/l-lH-bf 
u-iV-2-< ;H 7 X y ^ v-l -3-7 xxyt-rny we x 

( 1 ) 2-{A-yt'V^i^7 x.z.)V) -5-.>< f-;U-l- (3- 7 X 



(^4 6) )02-121186 (P2002-121186A) 



y ^ >- v-';!/) -IH- f n-yU 

1- (4-;< h^i^'^-M-lA-^yf y'J:^>(2.62 «, 1 
2.7 iol), 3-7 3i/^'>^y=J)\^7iyim^ (3.59 
g. 15.2 mnol). ?-hJ\^ocy:^jut^ym-7i<^Ml20 n 
g, 0.697 mmol) cOh;Pxy(100 ml)?§?S5r20 

y:|^iSx^;I^= 8 : DT'WSIL. mmmSktL 
X%tz. 2.57g 55.0X) 
MA: 100-101 'C 

>H-NMR (CDCI3) 5; 2.15 (3H. s), 3.79 (3H. s). 5.0 

4 (2H. s). 5.99 (IH. d. J = 3.4 Hz), 6.11 (IH, d, 
J = 3.4 Hz), 6.55-6.65 (2H, b). 6.75--6.90(3H, 
m). 6.90 -7.00 (2H. m), 7.05 -7.40 (6H. m). 

IR (KBr) cr> : 1613. 1584, 1526. 1487. 1443. 128 
7, 1248, 1211. 1179, 1034. 
TCMmm CasHasNOitLt 
W^Wi. :^, 81.27; H. 6.27: N. 3.79- 
l^iill : C. 81.28; H, 6.46; N, 3.71. 

( 2 ) \-[\~(3-y 3. y^=yKyi/)\,)-^)<i-)V-\Vhv: 
n— ;U-2-Y )V] 7 x y—lV 

2- (4-;>< h^i^y 3.=^)V)-5-3^^)V-\-0-y :t. y^i^^ 

y'jiv)-vA-\io~)it^t,. mmm5 i(D(2) b^m 

HUT, 4-(l-(3-7xy^i^'<>'>'';P)-5-.X^;U-lH-e 

D-/i.-2-^ 7 X y-tuim^t ixmz. m ■. 

100% 

'H-NMR (CDCI3) a-. 2.15 (3H. s), 5.03 (2H, s). 4.9 

5 (IH. s). 5.99 (IH. d. J = 3.2 Hz), 6.10 (IH. d J 
= 3.2 Hz), 6.61 (2H, d J = 8.8 Hz), 6.76 (2H, d. 

J = 8.8 Hz), 6.80-6.90 (IH, m). 6-90-7.00 (2H, 
m). 7.0-7.20 (3H, m). 7.20-7.40 (3H. m). 
I R (KBr) cri ; 3412, 1613. 1584, 1526. 1487. 144 
5. 1250. 1211. 839, 760. 

[0175] (3) (2R)-2-(4-(l-(3-7iy=^r>"<> 

v;w) -5-j( f-;i/-iH- fQ-;w-2-'f 7 x y ^ >-) -3- 7 
x-i\^7'a^iym xf-zP 

4-(l- (3- 7 1 y ^ v'vy i.'VL') -5-;< f-;P-lH- h-n-;l.-2 

-^)V]yx/-f]^i}>h. ICO (3) tnmzL 

X . (2R)-2-{4-(l-(3-7x y #i^'<Ly>'';W-5-^f-;i^l 
H-eo-;u-2-^ ;u) 7 X y ^ i/'}-3-7 X -)irnf<ym 
jii-fimmt LxW'i. im ■. eb.ox 

'H-NMR (CDCI3) S; 1.17 (3H. t, J = 7.0 Hz). 2.13 
(3H. s). 3.21-3.25 (2H. m). 4.17 (2H, q,J=7.0H 
z). 4.72-4.79 (IH, m), 5.00 {2H, s), 5.97 (IH, d, 
J = 3.4 Hz). 6.08 (IH. d.J = 3.4 Hz), 6.57-7.36 
(18H. m). 

[0 176]|Utl5lJ5 4 

(2R)-2-{4-(l-(3-7 X y i/0^';U)-5-y f-yP-lH-t 

)V)y -i-y 3.-)vy'x3)^y^ 

mm 5 3 X-^tz (2R) -2- {4-(l-(3-7 X y ^ i^' 



yU)-5-^ ^/P-IH- fn -yW-2-^ ;H 7 x y ^ >-} -3-7 x 
:i;l.7'DA'yg! x^;l.*><^. ^$fiW5 2i;TO;t 
T, (2R)-2-{4-(l-(3-7xy^v'<.yi^;l-)-5-.X^;M 
H- tn-;i.'-2-^ ;W 7 x y >-} -3-7 x =i)]/y'nJ^ym 

rrismt Lxwz, ■. so.ox 

'H-NMR (CDCI3) S: 2.12 (3H. s), 3.20- 3.30 (2H, 
m). 4.70- 4.90 (IH, m). 4.97 (2H, s). 5.90-6.00 
(IH, m), 6.00-6.10 (IH. n), 6.50- 6.65 (2H.iii). 6. 
70 -6.90 (3H, m), 6.90-7.00 (2H, m), 7.00-7.20 
(3H. m). 7.20- 7.40 (8H. m). 
IR (KBr) cr» : 3034 . 2932. 1726. 1584. 1524. 148 
7, 1445. 1244. 1084, 909. 758. 
[0 1 77] ^JtW5 5 

(2R)-2-(4-(l- Hr i'/U-5-;<f-/HH-eo-;|^2->( ^U) 

7xy^v)-3-7x-;i'ro-»'<yK x.^)V 

{ 1 ) l-h-T>';l/-2-(4-^ hdr>'7x-;U)-&-^^/l. 
-lH-tp-;l' 

l-(4-;^ h-dfs.'7x-;l.')-l,4-^>'^'y>''5j-y(3.00 g, 
14.5 niol), Kf'i'/PrSy (3.24 g. 17.5 nunol). p- 
h/UxyxyP^VK (150 mg, 0.871 mmol) c7)h;PX>- 

^jSdoo B\)ir^~y xi'~i'<omw.i:m^^x. lo 
mit:. ^mi/')nfiv:f}7i.9u^vy7y'(- 

(^^-9-> : »Kxf-/l.= 8 : l)t'«ii!L, 
4.01 g (IR$ :78 %) 

'H-NMR (200 MHz, CDCI3) d; 0.88 (3H, t. J = 6.4 H 
z). 1.05-1.40 (18H. m). 1.40-1. 60 (2H, m), 2.30 (3 

H. s). 3.80 (2H. t. J = 8.0 Hz). 3.84 (3H, s). 5.9 
2 (IH, d, J = 3.2 Hz), 6.02 (IH, d, J = 3.2 Hz), 
6.92 (2H. d, J = 8.4 Hz), 7.28 (2H. d, J = 8.4 H 
z). 

IR (KBr) cr' ; 2926. 2853. 1613. 1526. 1466. 124 
6, 1175, 1036, 835, 754. 

( 2 ) 4-(l-HirS.';U-5-;<f-;U-lH-tru-;u-2-^/l') 
7xy-;i' 

1- Kr >';i'-2-(4-y h^i^yx. -vW-S-^ ^;u-ih- fn 
-;K4.01 g. 11.3 mmol) <0 WCit^VyT^WL (100 m 
I) {;0 -C X'E.mtt^'^^ (11.3 g, 45.0 nmol) SrjD 
ttz, 0 "C T' 1 ^WiW^Ltz^k. RJ[Sj«^**(ca 

r, mt^'i'vyx'^\&Ltz^ ^imi-^h^x, ma 
MMT^x-dmL. mmM-?^^-'y^j^x'^mk. mm 

^nmMt Lxwz. 2.97 g mm •■ n %) 

'H-NMR (CDCI3) S: 0.88 (3H. t. J = 6.4 Hz). 1.10- 

I. 40 (18H. m). 1.40-1.65 (2H, ■), 2.30 (3H. s), 3. 
79 (2H, t, J = 8.0 Hz). 4.87 (IH, s), 5.91 (IH. d, 

J = 3.6 Hz), 6.01 (IH, d, J = 3.6 Hz), 6.84 (2H, 
d, J = 8.8 Hz). 7.23 (2H. d, J = 8.8 Hz). 
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IR (KBr) cr' : 3397 , 2924 , 2853, 1615, 1526, 146 

8. 1262, 1171. 837, 756. 

( 3 ) (2R)-2-(4-(l-HTi';l^5->f-;U-lH-t:D-;l.- 
-2-^;U)7xydfi/-)-3-7x-/l,ro/'<yK X-f/P 
4-(l- K-T vyU-5-;< f-;l~lH- trn-;l-2-^ :lJ- 
fV (2.97 g. 8.70ffliBoI), {S)-2-tYv^i^-yyx~ 
il-ra/^yWl X^7I/ (1,86 «. 9,58 nuaol). hU^x 
-ilt^xy-ty (2.51 g, 9.57 mo\)<r)h)l'J:yi^m 
(120 Dl) l,ZTYi^^)l^t^ymi^:i^i-ll' (1.67 g, 9.57 
mmol) Hat. 20 B#SJDiS9Sfii[L/c. ^^Sr-5jiL 

Sr. TKT-aj^t. mmim-?^^^i^'y2^t'^mm. mm 

7-f-(^df1>-y:»gSXf-/l.=8: Df^ilL, 

ftSrJft^ittt LT#7t. 1.49 g (IR* : 33 3!) 

iH-NMR (CDCls) S: 0.88 (3H, t. J = 6.4 Hz), 1.10- 

1.30 (21H, b), 1.40-1.60 (2H. m), 2.28 (3H. s). 3. 
26 (2H, d, J = 7.2 Hz), 3,76 (2H. t, J = 7.6Hz). 
4.19 (2H, q, J = 7.0 Hz), 4.81 (IH, t, J = 7.2 H 
z), 5.90 (IH, d. J= 3.0 Hz). 5,98 (IH, d, J = 3.0 
Hz). 6.84 (2H, d, J «= 8.8 Hz). 7.15-7,40 (7H, m). 

to 1 78] mmmse 

(2R)-2-[4-(l- Vt>-iI-5-^ f-/U-lH-tro-/l/-2->f ;U) 

mmi 5 5 X-^ti (2R) -2- [4- (1- H f'i'/P-S-.X -f/HH- 

t:D-/u-2-f /i.-) 7 X y ^>-]-3-7i-;i'rD/N-yi? 

X^;l/ (1.49 g, 2.88 mmol) COX^ /-MUl&CiO ml) 
I>Z5 N ymitthO'^M.yiimWi (3.00 ml. 15.0 mmol) 

m&T 1 immifz. Rmmi n umx- 

7^-(Pi?x^;i.)T'»$!!L. BWiftS-tttaSli: L•r^§ 

1.15 g mm:&2 X) 
'H-NMR (CDCI3) (5; 0.88 (3H. t. J = 6.6 Hz). 1.00 
-1.40 (18H, n), 1,40-1,65 (2H. m). 2.28 (3H, s). 

3.31 (2H. d. J = 5.8 Hz), 3.76 (2H. t, J = 8.0 H 
z). 4.89 (IH, t. J = 5,8 Hz), 5.90 (IH. d. J = 3.6 

Hz), 5.98 (IH, d.J = 3.6 Hz). 6.86 (2H. d, J = 8. 
8 Hz), 7.20-7.40 (7H. m). 

IR (KBr) cm-i ; 2924. 2853. 1728. 1524. 1238. 117 

9, 1084. 835, 754. 
[0179]||JtW57 

(2R)-2-[4-(5-;< ^iV-m-yiu—jV-Z-^ tV) 

mm 55 1 mmi<z lt . nmt-^mtt. 

(1) 2-(4-;^h=JE-j/'7x -IV) -5-^ -f-ZU-l-jf 9 f-Jl- 
-lH-fn-;U 

im^. ()R^ : 78 X) 

iH-NMR (CDCI3) S; 0.86 (3H. t. J = 6.6 Hz). 1.05 



-1.30 (lOH. m), 1.40-1.65 (2H. m), 2.30 (3H. s), 
3.80 (2H, t, J = 8.0 Hz), 3.84 (3H, s), 5.92(1H. 
d. J = 3.6 Hz), 6,02 (IH. d. J = 3,6 Hz). 6.92 (2 
H. d. J = 8.8 Hz). 7.28 (2H, d. J = 8.8 Hz). 
IR (KBr) cm-i ; 2928. 2855, 1613. 1526. 1481. 128 
5. 1246. 1175, 1034, 835, 754. 

(2) 4-(5-^ f-;U-l-7}- ^' f^;U-lH-eD-;i/-2-^ ;U) 7 x 

y-zu 

imm. mm : 95 x) 

•H-NMR (CDCI3) $; 0.86 (3H. t. J = 6.6 Hz). 1.05 
-1.35 (lOH, a), 1.40-1.60 (2H. m). 2,30 (3H. s). 
3.79 (2H, t, J = 7,8 Hz). 4.94 (IH. s), 5.92(1H, 
d, J = 3.6 Hz), 6.01 (IH, d, J = 3.6 Hz), 6.85 (2 
H, d. J = 8.8 Hz) .7,23 (2H, d, J = 8.8 Hz). 
IR (KBr) cB-» ; 3366. 2928. 1615, 1526. 1481. 146 

8, 1262, 1171, 837, 758. 

(3) (2R)-2-[4-(5-.X-f-;U-l-:t:?f-;U-lH-tfO-;l/-2- 
^ iv)y s.J^i^)-^-y j^-)VTunym. xf-;!.- 

(IR* : 34 I) 

'H-NMR (CDCI3) d; 0.86 (3H, t, J = 6.6 Hz), 1.19 
(3H, t. J = 7.6 Hz). 1.10-1.40 (lOH. m), 1.40-1,60 
(2H. m). 2.28 (3H, s), 3.26 (2H. d, J - 6.6Hz). 
3.76 (2H, t, J = 7.6 Hz), 4.19 (2H, q, J = 6.6 H 
z), 4.80 (IH, t. J= 6.6 Hz). 5.90 (IH, d, J = 3.2 
Hz). 5.98 (IH, d, J = 3.2 Hz), 6,84 (2H, d, J « 8, 
4 Hz). 7.21 (2H, d. J = 8,4 Hz), 7.20-7.40 (5H, 
m). 

[0 1801 IISS0»J5 8 

(2R) -2- (4- (5-p< f-;P-l-3j- 9 f-;HH- t:p-/l.~2- ^ IV) 

y X >f^iy)-3ry x.~>vruj^y^ 

mm5ix'ntz\t^mm^K mm5ebnmzL 
X. m^-^mi^. wm. (ir* :88 » 

'H-NMR (CDCI3) d; 0.85 (3H. t, J = 6.4 Hz), 1.00 
-1.40 (lOH, m), 1.40-1.60 (2H, m), 2.28 (3H, s), 
3.30 (2H, d, J = 6.0 Hz), 3.76 (2H. t. J = 7.8 H 
z). 4.88 (IH, t. J = 6.0 Hz). 5.90 (IH. d. J = 3,6 
Hz), 5.99 (IH, d,J = 3.6 Hz), 6.86 (2H. d. J = 8. 
8 Hz). 7.20-7.40 (7H. m). 

IR (KBr) cr' ; 2924. 2855. 1728. 1524, 1236. 117 

9, 1084. 835. 756, 700. 

[0 181] mm5 9 

(2R)-2-(4-(5-p{ 'f-)V-\-y=:.)i'-VA-\:u~lV-2-^ IV) 7 
xy#>')-3-7xXyP7*n>'N*yK xf-yU 

m.m 55 1 mmz l x . m\t^mtz , 

(1) 2- (4-;< h ^ 7 X ~IV) -5-;< ^lV-\- J -/U-1 
H-fD-;l/ 

(IR* : 74 X) 

'H-NMR (CDCI3) d\ 0.87 (3H. t, J = 6.6 Hz), 1,05 
-1.35 (12H, m), 1.45-1.65 (2H. m), 2.30 (3H, s). 
3.79 (2H, t, J = 8.0 Hz). 3.84 (3H. s). 5.92(1H. 
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d. J = 3.2 Hz). 6.01 (IH, d, J = 3.2 Hz), 6.92 (2 

H. d, J = 8.4 Hz), 7.28 {2H. d. J = 8.4 Hz). 

IR (KBr) cr' : 2928. 2855, 1613. 1526. 1466, 128 

5. 1246. 1175. 1034, 835, 754. 

(2) 4-(5--?< -f/U-l-y-yU-lH-tf n-/l<'-2-Y /l-) 7 x / 

mm. mm loo x) 

'H-NMR (CDClj) d; 0.87 (3H. t, J = 6.6 Hz). 1.10 
-1.40 (12H, m). 1.45-1.65 (2H, m), 2.30 (3H, s). 
3.79 (2H. t. J = 7.8 Hz). 4.92 (IH. s). 5.92(1H, 
d, J = 3.4 Hz). 6.01 (IH. d. J = 3.4 Hz), 6.84 (2 

H. d, J = 8.8 Hz). 7.23 (2H. d. J = 8.8 Hz). 

IR (KBr) cr' : 3345. 2926 . 2855. 1615. 1526, 148 

I. 1262. 1171. 837, 758. 

(3) (2R) -2- (4-(5-^ f-;l^-l- y -ll^W- e D -;l/-2-^ 

mm 33 %) 

'H-NMR (CaCli) d; 0.87 (3H. t. J = 6.4 Hz), 1.05- 
1.40 (15H, m). 1.40-1.65 (2H, m), 2.28 (3H. s), 3. 
26 (2H. d. J = 6.6 Hz). 3.76 (2H, t, J = 7.8Hz). 
4.19 (2H, q. J = 7.2 Hz), 4.81 (IH. t. J = 6.6 H 
z). 5.90 (IH. d. J= 3.6 Hz). 5.98 (IH. d, J = 3.6 
Hz). 6.84 (2H. d, J = 8.8 Hz). 7.15-7.40 (7H. n). 

[0 1 8 2] nsfiffiieo 

(2R)-2-(4-(5-^f-yl~l-y :i;t-lH-tD-yu-2-f >u) y 
X y i')-3-7 1 -/UyaJ i yg! 

T. gW'fk^»5r?f/c. mm. mm ■. 91 x) 

'H-NMR (CDCI3) a: 0.87 (3H, t, J = 6.6 Hz), 1.00 
-1.40 (12H, m). 1.40-1.60 (2H. m). 2.28 (3H, s), 
3.31 (2H. d. J = 6.0 Hz), 3.76 (2H. t, J = 7.4 H 
z). 4.89 (IH. t. J = 6.0 Hz), 5.91 (IH. d. J = 3.4 
Hz), 5.99 (IH. d.J = 3.4 Hz). 6.86 (2H, d. J = 8. 
8 Hz), 7.20-7.40 (7H. id). 
IR (KBr) cr' ; 3031. 2926 . 2855. 1728. 1524. 123 
8. 1179. 1086. 835. 756. 700. 

[0 1 83] mmme I 

(2R)-2-(4-(l-f i^;U-5-^f'/P-lH-to-;l.~2-^/U)7 
xy^v)-3-7x-;urny\*yS! xf-zi' 

( 1 ) l-T v;U-2-(4-;< h^i^yx ~M-5-J^ f-;l^l 
H-tD-yU 

mm. mm-. 79%) 

'H-NMR (CDCis) S: 0.88 (3H. t. J = 6.6 Hz), 1.10 
-1.35 (16H. m). 2.30 (3H. s). 3.80 (2H, t, J = 8.0 
Hz), 3.84 (3H, s). 5.92 (IH. d. J = 3.4 Hz). 6.01 
(IH, d. J = 3.4 Hz). 6.92 (2H. d, J = 8.8 Hz), 7. 
28 (2H, d. J = 8.8 Hz). 

IR (KBr) cr' ; 2926 . 2855. 1613. 1526. 1481. 146 

6. 1285. 1246. 1175. 1034. 835. 756. 



(2) 4-(l-T>'yl'-5-^ f-/U-lH-eD-;U-2-f /P) 7 X y 
-fU 

mm. mm si %) 

'H-NMR (CDCI3) d; 0.88 (3H. t. J = 6.4 Hz). 1.05 
-1.40 (16H. 0). 2.30 (3H, s). 3.79 (2H, t. J = 8.0 
Hz). 4.78 (IH. s). 5.92 (IH, d. J = 3.6 Hz), 6.01 
(IH, d, J = 3.6 Hz). 6.84 (2H. d, J = 8.8 Hz), 7. 
23 (2H. d. J = 8.8 Hz). 

IR (KBr) cr' ; 3331. 2926, 2855, 1615. 1526. 148 
1. 1262. 1171. 837. 758. 

(3) (2R)-2-(4-(l-T v';l/-5-.X f-;MH-trn-;i/-2-'f 
;U)7xydr>')-3-7x.=.;l/rD/N'>'iJ xf-y|/ 

mm. mm ■. 38 d 

'H-NMR (CDCI3) d; 0.88 (3H. t. J = 6.6 Hz). 1.00- 
1.40 (17H. b). 1.40-1.60 (2H. m). 2.28 (3H. s), 3. 
26 (2H. d. J = 6.6 Hz). 3.76 (2H. t. J = 8.0Hz), 
4.19 (2H. q. J = 7.0 Hz). 4.81 (IH. t. J = 6.6 H 
z), 5.90 (IH. d. J= 3.4 Hz). 5.98 (IH. d, J = 3.4 
Hz). 6.84 (2H, d, J = 8.4 Hz). 7.21 (2H, d, J = 8. 
4 Hz). 7.20-7.40 (5H. u). 
[0 184] I^ifi01j6 2 

(2R)-2-[4-(l-Ti';l-5-.X^;t~lH-tf n-;W-2->f M 7 
X y >-) -3- 7 X -;P7*D A-yi? 

X. mit^i:m, mm. mm ■. 68 d 

'H-NMR (CDCI3) 8: 0.87 (3H. t. J = 6.4 Hz), 1.05 
-1.60 (16H. n). 2.28 (3H. s). 3.31 (2H. d, J = 6.2 
Hz). 3.76 (2H. t. J = 7.8 Hz), 4.88 (IH. t.J = 6. 
2 Hz). 5.90 (IH. d. J = 3.2 Hz), 5.99 (IH. d. J = 
3.2 Hz). 6.86 (2H. d. J = 8.4 Hz). 7.20-7.40 (7H. 
m). 

IR (KBr) cr' ; 3031. 2926. 2855. 1728, 1524. 148 
1, 1238. 1179. 1084. 835. 756. 
CO 1 85] Hifewe 3 

(2R) -2- (4- (l--^? >-/l-5-^ ^/U-IH- t:D-;P-2->f 
/U)7xy=Sr>')-3-7x-/l/7*D>''<>'K Xf-ZP 

mmm55mmzLx. ^mt^^mtc. 

( 1 ) 2-(4-;< h^i'7x-/U)-5-^f-;l/-l-9yf 
;i/-lH-b:D-/i' 

mm. mm ■. 79 %) 

'H-NMR (CDCI3) d: 0.88 (3H. t, J = 6.4 Hz), 1.10 

-1.35 (16H. m). 1.40-1.65 (2H. m), 2.30 (3H. s). 

3.79 (2H. t, J = 7.8 Hz). 3.84 (3H. s), 5.92(1H, 

d. J = 3.4 Hz). 6.01 (IH, d, J = 3.4 Hz). 6.92 (2 

H. d, J = 8.8 Hz). 7. 28 (2H. d. J = 8.8 Hz). 

IR (KBr) cr' : 2924 . 2853. 1615. 1526. 1464. 128 

5. 1246. 1175. 1036. 835. 756. 

(2) 4-(5-.?< ^/U-l-t? yr v;k-lH-en-;l^-2-^ /U) 7 

xy-;u 

mm. mm •. 94 %) 



'H-NMR (CDCI3) 8: 0.88 (3H, L, J = 6.4 Hz), 1.10 
-1.40 (16H. m). 1.40-1.60 (2H, m), 2.30 (3H. s), 

3.79 (2H. t. J = 7.8 Hz), 4.89 (IH, s). 5.92(1H, 
d. J = 3.2 Hz). 6.09 (IH. d. J = 3.2 Hz), 6.85 (2 

H, d, J = 8.8 Hz). 7. 23 (2H. d, J = 8.8 Hz). 
IR (KBr) cm-i ; 2922. 2855. 1526. 1466. 1262. 117 

I. 837. 758. 

(3) (2R)-2-(4-(5-;<^;l'-l-'>yTj^;HH-t:D-/l-2 
mmi. (IR* : 37 %) 

iH-(WR (CDCI3) d; 0.88 (3H. t. J = 6.4 Hz). 1.10- 
1.35 (19H, m), 1.40-1.60 (2H. m), 2.28 (3H. s). 3. 
26 (2H. d. J = 6.6 Hz), 3.76 (2H. t. J = 7.8Hz). 
4.19 (2H, q. J = 7.2 Hz). 4.81 (IH. t. J = 6.6 H 
z). 5.90 (IH. d, J= 3.2 Hz). 5.98 (IH. d. J = 3.2 
Hz), 6.84 (2H. d, J = 8.8 Hz), 7.21 (2H. d. J = 8. 
8 Hz). 7.20-7.40 (5H. m). 
(0186l§lifi(W64 

(2R)-2-(4-(5-;<^;L'-l-'>yT^;l.-lH-tD-yl/-2-'f 
/u) 7 X y ^ j.')-3-7 i -;uy\2J^>m 

mm 6 3 T^^tiit^m^m^ \ mmm set mmz i 
mit-^^mc. imm, (ik*:89!i:) 

iH-NMR (CDCI3) d: 0.87 (3H, t. J = 6.6 Hz), 1.05 
-1.40 (16H. m). 1.40-1.60 (2H. m). 2.28 (3H. s). 
3.29 (2H, d. J = 5.8 Hz). 3.75 (2H. t. J = 8.0 H 
z). 4.87 (IH. t. J = 5.8 Hz). 5.90 (IH. d, J = 3.2 
Hz). 5.97 (IH. d.J = 3.2 Hz), 6.85 (2H, d, J = 8. 
4 Hz). 7.22 (2H. d. J = 8.4 Hz). 7.25-7.40 (5H. 
m). 

IR (KBr) cm-i ; 2924, 2853, 1728. 1524. 1481. 123 
8. 1179, 1084. 835, 756. 700. 
C0187]iate(!fl|6 5 

(2R)-2-(4-(5-;<f-yU-l-hU T>'/U-lH-tfn-yP-2-'f 

(1 ) 2- (4-^ h # X 7 X =.fl')-5-Jt f-;U-l- h U T v- 
/U-lH-h*n-/l/ 

mm. mm ■. 92 %) 

'H-NMR (CDCI3) d: 0.88 (3H, t, J = 6.6 Hz). 1.10 
-1.40 (20H, m), 1.40-1.60 (2H. m). 2.30 (3H. s). 

3.80 (2H. t, J = 8.0 Hz), 3.84 (3H. s), 5.92(1H. 
d. J = 3.2 Hz). 6.02 (IH. d. J = 3.2 Hz). 6.92 (2 
H. d. J = 8.8 Hz). 7.28 (2H. d. J = 8.8 Hz). 
IR (KBr) cr> ; 2924 . 2853. 1603. 1526. 1466. 124 
6. 1173. 1036. 835, 754. 

(2) 4-(5-;< h >J •fi^;l/-lH-t:n-;w-2-'f ;U) 7 
xy-;u 

mm. mm ■. 94 » 

iH-NMR (CDCI3) S; 0.88 (3H, t. J = 6.4 Hz), 1.10 
-1.40 (20H. m). 1.40-1.65 (2H. m). 2.29 (3H, s), 
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' 3.78 (2H. t, J = 7.8 Hz). 5.91 (IH. d, J = 4.2 H 
z). 6.01 (IH. d. J = 4.2 Hz), 6.84 (2H. d. J = 8.8 
Hz). 7.21 (2H. d.J = 8.8 Hz). 
IR (KBr) CB-i ; 3391. 2924. 2853. 1613. 1526. 146 
6. 1260, 1171. 837. 756. 

(3) (2R)-2-(4-(5-^-f;l/-l-h 'Jrv^l^lH-eD-;U-2 
-'f;l')7xy=3fi'3-3-7x-;l'7'n>'N->K 

rtmt, mm •. 34 %) 

'H-NMR (CDCI3) d; 0.88 (3H, t, J = 6.4 Hz). 1.10- 
1.40 (23H. n). 1.40-1.60 (2H, m). 2.28 (3H. s). 3. 
26 (2H. d. J = 6.6 Hz). 3.76 (2H. t. J = 7.8Hz). 

4.19 (2H. q. J = 7.2 Hz). 4.81 (IH, t. J = 6.6 H 
z). 5.90 (IH. d. J= 3.2 Hz). 5.98 (IH. d. J = 3.2 
Hz). 6.84 (2H. d, J = 8.6 Hz). 7.21 (2H. d. J = 8. 
6 Hz). 7.20-7.40 (5H, ■). 

C0 188 3 IIStfi^6 6 

(2R)-2-[4-(5-.X i-JU-1- h V r >'/l/-lH-fc:D-;W-2-'f 

ju) 7 X y ^>-)-3-7 xr.yi/roAyK 

mmme s x-ntzit-^m^m^K mmm set mmz l 
mit-^mtz. mm. mm ■. 52 x) 

'H-NMR (CDCI3) d; 0.88 (3H, t, J = 6.6 Hz), 1.10 
-1.40 (20H, m). 1.40-1.60 (2H. m). 2.28 (3H. s). 
3.30 (2H. d. J = 5.2 Hz). 3.76 (2H. t. J = 8.0 H 
z). 4.88 (IH. t. J = 5.2 Hz). 5.90 (IH. d. J = 3.0 
Hz). 5.98 (IH. d.J = 3.0 Hz). 6.86 (2H. d. J = 8. 
8 Hz). 7.20-7.40 (7H. m). 

IR (KBr) cr' ; 2926 , 2853, 1725. 1597, 1524. 123 
6, 1179. 1084. 909. 837. 754. 
I0 189J|ISt<?"J6 7 

(2R)-2-(4- {l-(3-(4-7'f-;W7 xr:;|/) ro/^y-i->( jv) 
-5-;>< f-;l/-lH- fD-;p-2-'f 7 x y v) -3-7 x - 

(1) (E)-3-(4-7"f-;i'7x:^;Wr^"J;ui! xf-/w 
4-7''f;l/'<.>-Xr;t^Tt h'(9.91 g. 61.1 mmol). t^X 
*ypi8H'Jx^;K13.8 g. 61.5iMiol)<7)N.N-v';<f-;P 

14. 2.46 g. 61.5 mol) $-0*CtDD;c . O'CXm^Mi^ 

mmk. mEmmtx. sfm^mmtixnt:, 

14.2 g(IR$ : 100!!;) 

'H-NMR (200 MHz. CDCI3) d; 0.93 (3H. t. J = 7.2 H 
z). 1.20-1.70 (7H. m).2.63 (2H. t. J = 8.0 Hz). 4. 
26 (2H. q. J = 7.2 Hz). 6.40 (IH, d, J = 16.2 Hz). 

7.20 (2H, d, J = 8.0 Hz), 7.45 (2H, d. J = 8.0 H 
z), 7.67 (IH, d,J = 16.2 Hz). 
IR (KBr) cm-' ; 2932. 1713. 1636. 1310. 1267. 120 
8, 1173. 1038, 984. 826. 

(2) i-iA-ri'/i'y x~)l')ra/iym xf-yi.' 
(E)-3-(4-7'f-/l'7x-/Wr^"J;l'K Xf-;!/ (14. 2g. 
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61.1 iniiiol)<7)rh7t HQ7 7y?M(120 mDfClO^N* 

tz. 14.3 g mm : mx) 

>H-NMR (200 MHz. CDCI3) d ; 0.92 (3H, t. J = 7.4 H 
z). 1.23 (311, t. J = 7.0 Hz), 1.20-1.65 (4H. m), 
2.56 (2H. t, J = 6.0 Hz), 2.60 (2H, t, J = 8.0 H 
z). 2.92 (2H. t. J = 8.0 Hz), 4.13 (2H, q, J = 7.0 
Hz), 7.10 (4H. s). 

IR (KBr) cr' ; 2957. 2930. 1738, 1514, 1466, 137 
2. 1252. 1179. 1159, 1040, 820, 735. 
(3) 3-(4-7'^;l'7x-/l.)7'nMV-/U 
3-(4-7'^;U7x-;u)7-Dy\-yif x^/U (3.48 g, 14. 
9 mmol )t7)f - h 7 1 h' D 7 5 y^W. (30 ml ) 'J 
'!7AT;U$:i>^A(394 mg. 10.4 amD^OVXHat. 1 

-^y^^i/'^j.-c^mtk. ms.mmix. smmm 

tLXmr^, 2.86 g (IR^ : 100%) 
'H-NMR (200 MHz. CDCI3) S ; 0.92 (3H, t. J = 7.2 H 
z). 1.20-1.65 (4H, m), 1.80-2. 00 (2H, m), 2.58 (2H, 
t, J = 7.8 Hz), 2.68 (2H, t. J = 7.8 Hz), 3.68 (2 
H, t, J = 6.6 Hz), 7.10 (4H, s). 
IR (KBr) cn-> : 3299. 2955, 2857, 1738, 1514, 145 
4. 1377, 910. 777. 

[0 19 0] (4) M^y^fUt^ym 3-(4-7'^/l/7x 

:::./P)rat;P 

3-(4-7'f-;U7x-;l^)7*n>''!/'-/K2.86 g. 14.9 mo 
1), M;xf>>ursy(1.51 g, 14.9 imol)<0»S!X-f 
fl-WWiOO ml)(:;><^yx;U*-;U^'oiJ H(1.70g. 14. 
9 anoD^rMt. m.i&X'2imtmiti. RlEjaSr*, «& 

mm^x-mi^i, mrmm-^y^'^'yj^X'mm. m 
Emmtx, Bvjmmt'i^t txm. 4.02 g (ir 
m : 100%) 

'H-NHR (200 MHz. CDCI3) d ; 0.92 (3H, t. J = 7.2 H 
z). 1.20-1.70 (4H. m). 1.95-2.15 (2H. m), 2.58 (2H. 
t, J = 7.8 Hz), 2.72 (2H. t, J = 7.8 Hz). 2.99 (3 
H, s), 4.23 (2H, t, J = 6.4 Hz), 7.10 (4H, s). 
IR (KBr) cr' ; 2957. 2928, 1732, 1514, 1354. 117 
5 , 974 , 930 , 829. 

(5) N-(3-(4-7'f-;l'7x-/L')rDy\*>'-l-< 7^';l' 

5H 
;<^'yx;^*>'iE 3-(4-7'f-/i'7x-;i')rofc:/w (4. 
02 g, 14.9 mo\)<r)U.li-'J^i-fUt^)UATS. H>i?S(40 
a\)<,Z7^>V^ i Yij^J^Ml.lb g, 14.9 mmoDS-ilin 
X.. 80X:t'3«rM*t?t. SJ«??S?r7k?J<{car- 

xf-zuTWuaju^. mam^^. m^^i^ximt, 
^m^m•7y^^iy^AX'mk^k. mmmLtz. nmi: 



4.48 g (11X^:94%) 

Ml-NMR (200 MHz. CDCI3) d : 0.91 (3H. t. J = 7.2 M 
z), 1.20-1.45 (2H, m), 1.45-1. 60 (2H. m), 1.95-2.10 
(2H, m). 2.53 (2H. t, J = 7.6 Hz), 2.66 m. t, J 
= 7.6 Hz). 3.74 (2H. t, J = 7.2 Hz). 7.00-7.15 (4 
H. m), 7.70 (2H, dd, J = 5.8 and 2.8 Hz). 7.83 (2 

H, dd, J = 5.8 and 2.8 Hz). 

IR (KBr) cr' ; 2955. 2932. 1773. 1715, 1466. 139 
7, 1370, 1022, 720. 

(6) 3-(i-y^)l'y T-Mra^fUT iy^f^ 
N-(3-(4-7'f-;U7 x-;P)ro>'N'>'-i-^ ;P) 7 ^'/u-f $ 
K (4.48 g, 13.9 iiiiiiol)c7)x^'7-;l^?M(40 mDt^h 
K7x>'-*?n!tS5(1.03 g. 20.6 nmol)$r3!lD;c. 2^rajD 

i^^j^x'^'mk, mmmuz, nm:i^9 j-m'^ 
hdkjSwu, j«jgis(3.oini)SrjDx, m^x^wmn 

fzm. >''x^y^x-T;^T•^^^f U^^. 1.89 g (iR*:60 

%) 

>H-NMR (200 MHz. DMSO-dg) d; 0.89 (3H. t. J = 7.6 
Hz), 1.31 (2H. tq. J= 7.6 and 7.6 Hz), 1.53 (2H. 

tt. J = 7.6 and 7.6 Hz), 1.83 (2H, tt, J =7.6 and 

7.6 Hz). 2.50-2.65 (4H, m), 2.65-2.85 (2H, m), 7.1 

1 (4H. s), 7.80-8.10 (2H. m). 

IR (KBr) cr' ; 2934, 2066. 1597. 1472. 1152. 974. 
826, 754. 

[0 1 9 1 ] (7) l-[3-(4-7'f-/U7x:i;WToKy-i- 

'f/W-2-(4-^ h^i^7x~M-5-^^)U-lH-\^a-)l 
3-(4-7'f-;U7x-;l/)rDh'yl/r5>'<SgStg (1.70 g. 
7. 46 mol ) 1 1- (4-;^ h =5r 7 X -XA-'^y^yiy 
jrXl.53 g, 7.42 inmoI)i:p-b;UX>;^/l.-;fvyi?— tK 
(70.0 mg, 0.407 mmol ) (7) h/L-xyjgfg (20 ml) 

sr2oi^(a»D»jiffiL/cfi, mmm.^^Ltz. m^^ 
= 8:1) x'^mL, ^mmmit lxwz. 1.28 

g (IR^ : 48 %) 

'H-NMR (CDCI3) d: 0.91 (3H. t. J = 7.2 Hz). 1.20- 

I. 45 (2H. m). 1.45-1.65 (2H. m). 1.75-1.95 (2H, 
m). 2.24 (3H. s), 2.44 (2H. t. J = 7.6 Hz), 2.56 
(2H. t. J = 7.6 Hz), 3.83 (2H. t, J = 7.6 Hz). 3.8 
4 (3H. s). 5.91 (IH. d. J = 4.0 Hz). 6.02 (IH. d. 

J = 4.0 Hz), 6.88 (2H. d. J = 8.8 Hz). 6.94 (2H, 
d, J = 8.2 Hz), 7.04 (2H, d. J = 8.2 Hz). 7.24 (2 
H. d, J = 8.8 Hz). 

IR (KBr) cr' ; 2955. 2930. 1613. 1526, 1464, 128 
5. 1246, 1175, 1034, 835. 
(8) 4-{i-(3-(4-7>;l'7x^;U)ray\*y-l-'f/l/)-5- 
;><f-;u-lH-t;a-7U-2->f ;H 7 x y-)^ 
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l-(3-(4-7'f-/W7 X -/WrnVN-y-l-^ ;l')-2-(4-^ h 
^i^7x-;W)-5-;<f-;U-lH-h*D-;U (1.28 g. 3.54 m 
Bol) <n tS-(t:;<f-U>-?§® (20 ml) {CO "C fZ^it;* 
^% (3.55 g. 14.2 mmol) ^nX.fc. 0 X: f 2 B#|g 

3: DTlSSaL. iW?«jS:jft^^!|l!ltUTt#/i. 880 og 
(1R$ : 72%) 

'H-NMR (CDCI3) d; 0.92 (3H. t. J = 7.2 flz). 1.25 
-1.45 (2H. m). 1.45-1.65 (2H, m), 1.75-1.95 (2H, 

0) . 2.24 (3H. s). 2.44 (2H. t, J = 7.6 Hz), 2.56 
(2H. t, J = 7.6 Hz). 3.82 (2H, t, J = 7.6 Hz). 4.9 
0 (IH. s). 5.91 (IH. d. J - 3.2 Hz), 6.01 (IH. d. 

J = 3.2 Hz), 6.81 (2H, d, J = 8.8 Hz), 6.94 (2H. 
d. J = 8.0 Hz). 7.05 (2H. d. J = 8.0 Hz). 7.19 (2 
H. d, J = 8.8Hz). 

IR (KBr) cri ; 3411. 2955 , 2930. 1615. 1526. 140 
0. 1260. 1171. 837, 818, 758. 
(9) (2R)-2-(4-{l-(3-(4-7'f-;l^7x-;l')ro>'N*>'-l- 
'f ;W-5-> f-;u-lH-t:n-;l'-2-< ;M 7 x y v)-3-7 
x-/l'7*Dy\'yi? x-f;l/ 

4- {l-[3-(4-7"^;W7 X -yP) rny\->-l-< ;P3-5-;< ^ 
/l~lH-tfn-/U-2-'f;H7x>'-;K880 mg. 2.53 ono 

1) , (S)-2-hHp^-/-3-7x-/l'rD/\'yiSxf-;l' (4 
92 Big, 2.53iiimol), h 'J 7 x-lUt^X7 -l > (665 mg, 
2.54 mmol), xXf-yU rV'y;>>;^-i<>K (442 mg, 2.5 
4 mmol) <r)ViVX.y (30 mi) ^«T20B*iaaD5»S85U 

>''J;!^y;l';!^7iv^'o-7h^^77-f- 
(^^^y : PiSxf-yl. = 8:1) T-ffiSSL, nm^^ 
\m?^at LXntz. 440 mg (IR^ : 33%) 
'H-NMR (CDCI3) 5: 0.91 (3H. t. J = 7.2 Hz). 1.19 
(3H. t. J = 7.0 Hz). 1.25-1.40 (2H, m), 1.50-1.65 
(2H, m). 1.70-1.90 (2H, m), 2.22 (3H. s). 2.41 (2 
H. t. J = 7.2 Hz). 2.55 (2H. t. J = 7.2 Hz). 3.26 
(2H. d. J = 6.4 Hz). 3.80 (2H. t. J » 7.8 Hz), 4.1 
9 (2H, q, J = 7.0 Hz). 4.81 (IH. t. J =6.4 Hz). 5. 
89 (IH, d, J = 3.2 Hz), 5.98 (IH, d. J = 3.2 Hz), 
6.82 (2H,d. J = 8.4 Hz). 6.93 (2H. d. J = 8.0 Hz). 
7.04 (2H, d. J = 8.0 Hz). 7.19(2H. d. J = 8.4 H 
z). 7.20-7.40 (5H, m). 

[0 1 92] nsfi^jes 

(2R)-2-(4- {l-(3-(4-7'f-/1^7 xX;U) rny W-1-.-f 
-5-> f-/U-lH- 1 n-yl/-2->f ;H 7 x y ^ y ) -3- 7 x x 

(1) (2R)-2-(4-{l-(3-(4-7'f-;l/7xX/P)TDyN-y-l- 
/U]-5-;<f-yU-lH-eD-/U-2->f M 7 X y df->')-3-7 



xx/i^royN'yB? 

(2R)-2-(4-ll-C3-(4-yf-/U7xXyU)rnA'y-l-^;l/) 
-5-y ■?-/l^lH-tQ-;l/-2-'f 7x / ^>-)-3-7 xx 
yPTP/NVg? x^;K440 mg, 0.840 mmol)<^x^'y- 

(10 ml) -^m^Zl N imitt')'^^Mm (0.80 m 

1, 4.00 mom%][tms^x' i^^m^Ltz. ^^m^\ 

i«5rJS£E®*L, i/i;*y/l'*5A^'o-7h>/7 7'f- 
(PiSxf-;i.) xmUL. ^mstimMtLXWz. 
336 ng, (SU) 

'H-NMR (CDCI3) d; 0.91 (3H, t, J = 7.2 Hz), 1.20- 
1.40 (2H, m), 1.45-1.65 (2H. m). 1.70-1.95 (2H. 
m), 2.21 (3H, s), 2.41 (2H. t. J = 7.8 Hz). 2.55 
(2H, t. J = 7.6 Hz). 3.30 (2H. d, J = 6.2 Hz). 3.8 
0 (2H, t, J = 7.6 Hz), 4.89 (IH, t, J = 6.2 Hz). 
5.89 (IH. d. J = 3.2 Hz). 5.98 (IH. d. J =3.2 Hz). 
6.83 (2H, d, J = 8.4 Hz). 6.94 (2H. d. J = 8.0 H 
z), 7.04 (2H.d, J = 8.0 Hz). 7.20 (2H, d, J = 8.4 
Hz), 7.25-7.40 (5H. m). 

IR (KBr) cm-' ; 3031. 2928. 1728. 1522. 1481. 123 
6. 1177. 1084. 837, 758. 700. 
(2) (2R)-2-(4- (1- (3- (4-7'f-;1.7 x x/U) rov \'>-l- 
^ ;l/)-5-y f-;|.'-lH-eD-/U-2-'f ;W 7 X y 4r v)-3-7 

xx/prnA*>-K -^^'J'>i^ 

(2R) -2- (4- (1- (3-(4- 7"^;U 7 x -M Toy n* y-\-^ M 
-5-^f-;l^-lH-tO-;U-2-'f ;K 7x / dri/)-3-7 xX 
/UroyNVS? (1.51 g. 3.05 mmol) {CX^'/-;l/ (30 
ml) tlN Tkif-fk-^-hy^A ffyx^y-jUmWL (2.74 m 

1) ^Mi. mmtt:, s^tcv-'-fyroe/ux— f;p 
tMt. sma^'si^tLxmz. i.06g mmi.ox) 

'H-NMR (DMSO-de) $; 0.88 (3H. t. J = 7.0 Hz). 1.1 
8-1.86 (6H. m), 2.14 (3H, s), 2.32 - 2.51 (4H, 
m), 2.91 - 3.16 (2H, m), 3.76 (2H, t, J = 7.2Hz). 
4.29 - 4.33 (IH, m), 5.75 (IH. d, J = 3.8 Hz). 
5.79 (IH. d. J = 3.8 Hz). 6.73 (2H. d. J = 8.8 H 
z), 6.93-7.33 (IIH, m). 

IR (KBr) cm-' ; 2930, 1615. 1520, 1399, 1238. 105 
9. 1030, 829. 760,700. 
(0 193]|lteflfl|6 9 

(2R)-2-(4-(5-y ^;W-l-(4-'<yf'/U7 xX;wrD hVP) 
-lH-eo-;U-2->f 7 X y ^i^}-3-7 xX;U7*OAV 
lEXf-/!/ 

(1) (2E)-3-(4-'<yf-;P7iXyU)ro^yg? Xf-yU 
4_A?.y^;pA;yXr;UTt H(25 g. 142 ramoDi: vX 
•f/l-^J^T^ypi^xf-;!. (30 ml. 150 mmol) «OTHF}M 
izAf.miti-h'J'^J^ (603:. 6 g. 150 mmol) t:Ml. M 

i-ii^x-mmuz. ^mmmmmmx-mi^t, m 
^mf7ir:^^i^'^j.x'^mk. mmi:m.^iLx, s 
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m^mmt ix'^tz. 39.6 g. mmm 

'H-NMR (CDCI3) $ : 0.88 (3H. in). 1.26 (711. m). 1. 
58 (2H, m). 2.61 (2H.t. J = 7.8 Hz), 4.27 (2H. q. 
J = 7.0 Hz). 6.38 (IH. <J. J = 15.8 Hz). 7.18 (2H. 
d. J = 8.0 Hz), 7.43 (2H. d. J = 8.0 Hz). 7.66 (IH. 
d. J = 15.8 Hz). 

(2) (2E)-3-(4-^>'->/l'7x-/U)rn>'<yi! x-f;l<- 
(2E)-3-(4-'<yf-;l'7 X =.11) y'a^ym x-f ;K39.6 
g. 142 mol)cr>Xify-/l' (300 ml) mMlZlOV^yi^ 

^j^stm (4 g) iMi. Tkmnm^Ttmifz, 

f^. 30.7 g (iR^lOOZ) 

'H-NMR (CDCI3) d : 0.88 (3H, m). 1.26 (7H. a), 1. 
58 (2H, m). 2.60 (4H,q. J = 7.8 Hz). 2.90 (2H. t. 
J = 7.8 Hz). 4.14 (2H. q. J = 7.0 Hz).7.10(4H. s), 

(3) 3-(4-^yf-/U7xx/i^)roAV-;u 
(2E)-3-(4-^yf-;U7 X -;W) raj^ym x^;K37. 3 
g, 142 mnoDiOTHF (300 ml ) mfRiZ^MitO "f-^^ J^T 

lli=.^M, (5.3 g, 142 mmol) iO'CTMz.. g?at'30 

^mimix, mmm^'^tixmc, 37.6g, 

(IR^lOOX) 

•H-NMR (CDCI3) S : 0.88 (3H. m). 1.26 (5H, m). 1. 
60 (2H. m). 1.88 (2H,m). 2.66 (4H. m), 3.66 (2H. 
t. J = 6.6Hz) .7. 10 (4H, s). 
[0 194] (4) ^i^/PK 3-(4-'<>'f-;l'7xx;i/)r 

of;!.' 

3-(4-'<.yf-/U7xX;W)rD>'\V-;U (30.8 g. 149 iim 
ol)t hUXf-zl^rSy (22 ml, 155IB101) iOTHF (300 
ml) i^mz^i^^l'^faV H (11.6 ml. 150 mmol) WC 
XHal. mi&X'iO^mifc, Rje?I^!|5!lSr*{ciiS^, 

»i8xf-;i.Ti*aiL. wmi:mmmmmx'm^ 
I. mmm-?^^^i^'yj^x'^mik. ^mmi:mmi 
X, m'^i:imv!itLxnfc, 42.4 g. mmoox) 

'H-NMR (CDCI3) d: 0.88 (3H. m). 1.26 (5H. m), 1.6 

0 (2H. n). 2.05 (2H, m). 2.57 (2H, t, J = 7.2 Hz), 
2.71 (2H, t. J = 7.2 Hz). 2.93 (3H, s). 4.21 (2H, 
t, J = 6.6 Hz). 7. 10 (4H. s). 

(5) N-3-(4-^y^/L'7xX;WrDt;l/7^';l"f 5 K 
^xyPK 3-(4-'<.yf-;U7x-;U)7*ob°/K42.4 g. 1 
49 ramol) b 7^'/M 5 H;;?; U '>A(27.6 g. 149 mmol) 

iJODMF (200 ml ) mmso'cx'S^mtmtfz, Rmm 
i^x^/pmtiasL/^. tmt:mm 

mmiti. ^$5-i^'J;&y;l/;*7A:7DVhi/57 
-f- (^^-fy : B^i^X^/U =5:1) X-mmtX, 

Bmimmtixmz, 41.1 g. mmm 

'H-NMR (CDCI3) $: 0.88 (3H, m), 1.26 (5H, m), 1.6 

1 (2H. m). 2.05 (2H. m). 2.52 ( 2H. t. J = 7.2 H 
z). 2.66 ( 2H. t. J = 7.2 Hz). 3.74 (2H. t. J= 7. 



0. Hz). 7.13 (4H. m). 7.64 - 7.85(4H, m). 
(6) 3-(4-'^>'f-;W7x-;U)7*OtVUT$y 
H-l-iA-^y^iiry x-Ji')7'a\^)iy ^ju^ * K(4l.l 
g. 123 m>l)bt¥y'Jy--yi(mVa (9.0 b1. 185 mno 

l)«OX^y-;l^ (300 ml) ?§}g?r3ll#^Soi[L/i. RJC 

yPTttaiL:^. wsmmmmmmx-m^t, mjH 

mmit Lxntz, 13.5 g. 01x^535;) 

'H-NMR (CDCI3) 8: 0.88 (3H. m). 1.26 (5H. n).1.60 
(2H, m). 1.78 (2H. m). 1.99 (2H, s), 2.76-2.52 (5 
H. □),.7.09 (4H, s). 

{0 1 9 5 ) (7) 2-(4-^>'v/l'yrdrx7xX/l.)-5-^ 
f-/l/-l- (A-^ yf-lVy X -/I'To tfyl/) -IH- t:o-;l/ 
3-(4-'^>'^yl'7x-/l')rDe;Pr5>'(1.8 g. 8.8 mm 

o\)t\-{A-^y=Jii-:^^i^y 3i-iv) -\A-^y^y'J 

:^y(2M g. 8.7 mmol)fcp-h;UXyX;l'*>'i?— TKfP 
!tU (200 mg) <?)hy|/xy^?« (30 ■!) ?: I2i^aiiafcja 

-7^/57^- e^df-^y : g^g^X^/L- 9:1) X'^m 

mmimniniitixntz, 2.99 g. (11x^752) 

'H-NMR (CDCI3) d; 0.88 (3H, m), 1.26 (4H. m). 1.6 
0 (2H, m). 1.87 (2H. s), 2.22 (3H. s), 2.47 (2H, 
t, J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz), 3-82 (2 
H, t. J = 7.8 Hz), 5.06 (2H, s), 5.91 (IH. d. J = 
3.4 Hz). 6.03 (IH.d. J = 3.4 Hz). 7.56-6.89 (13H, 
m). 

(8) 4-(5-.X i-Jl^-l-U-^yi-Jl'y x x;U7-n hVl.')-lH- 
t:D-yu-2->f /I') 7 X y-Ji' 

2- {A-<y=Jllit 7 X -yW) -5-^ f-yP-1- (4-^ y^ 
/U7xXyl^rnt:/U)-lH-fo-yK2.99 g, 6.6 mmol) 
WX^'/-;l. (60 ml ) mmzmj^yV^J^m^ (300 

mg) mt. mnm%TmLfz, T-mm^^L. 
bmwmix.mmmmtLxmtz. i.28g, 

(lR^54!i;) 

'H-NMR (CDCI3) d; 0.88 (3H, m), 1.26 (4H, m), 1.6 
0 (2H, m). 1.87 (2H. s). 2.22 (3H. s). 2.47 (2H. 
t, J = 3.2 Hz), 2.56 (2H. t. J = 3.2 Hz). 3.82 (2 
H, t, J = 7.8 Hz). 5.91 (IH, d, J = 3.4 Hz), 6.03 
(IH. d. J = 3.4 Hz). 6.78 - 7.00(4H. m), 7.05 (2 
H, d, J = 8.0 Hz). 7. 20 (2H. d, J = 8.6 Hz). 

(9) (2R)-2-i4-(5-;<f-;P-l-(4-'^yf-;L'7x-;Pro 
e7l')-lH-tfa-;l/-2-^yl') 7 X y dri^>-3-7 XX/P7* 

A- (5-;< -f/P- 1- (4-^^ y f-yp 7 X x/ur a tVb) -IH- e d 
-lV-2-^lV)y x.^-)^ (1.3 g. 3.6 mmol), (S)-2-h 
h'ndfv-3-7xx;i^7*n>'\-ySt xf-yp (1.05 g, 5.4 
mmol), l.r -{.rV'J^lV^^-M>'\^'^')'Jy (1.36 
g, 5.4 mmol), h 'J7xX;U;f.X7 > (1.42 g. 5.4 
mnoDObyl/xy (40 ml) mWii^ X:X'l2l^tmh 
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i^^^y : mmx.i-)u = 15 : 1) Twmix. Em 

tl5r?4ttfet LXWc. 250 mg, (lR-^13%) 
'll-NMR (COCU) d; 0.88 (3H. m), 1.26 (7H. m). 1.6 
0 (2H. m), 1.87 (2H, s). 2.22 (3H. s). 2.47 (2H. 
t, J = 3.2 Hz), 2.56 (2H. t. J = 3.2 Hz). 3.27 (2 
H. m), 4.00 - 3.86(4H, m), 4.20 (2H, q, J = 7.2 H 
z). 4.81 (IH, t. J= 7.2 Hz). 5.91 (IH, d. J = 3.4 
Hz). 6.03 (IH. d. J = 3.4 Hz). 6.87-6.70 (6H. m). 
7.19 - 7.34 (7H, n). 
C0 196]|li6/?I170 

(2R)-2- {4-(^;>{ ^;I/-l-(4-'<yf-;W7 X -ypro 
-lH-en-;l^2-f ;W 7 x i^} -3-7 x-^proAV 

(1) (2R) -2- {4- [5-^ f-;i/-i- (4-'^y 7 X -/pro 
e;P) -IH-e 0-/l-2->f /U) 7 X y # -3-7 x -;l/7- 

(2R)-2-{4-(5->-7-;l-l-(4-'<.y-?-;l/7x-yPrae;i/) 
-IH- 1 o-;U-2-f /U) 7 X y >■) -3-7 X r./U7*ny 
Wi (230 mg. 0.43 mmoDOTHF (5 ml) k^^' 

y-;P (2.5 ml) jg^?§mtClN *K'ft;^U'>A*?M 
(1.3 ml. 1.3 mol) itatmiaX' l^mitz, R 

ixnfz. 145 mg. (ltX$66;^) 
'H-NMR (CDCI3) d: 0.88 (3H, m). 1.26 (4H, m), 1.6 
0 (2H. m). 1.87 (2H, s), 2.22 (3H, s), 2.47 (2H. 
t, J = 3.2 Hz). 2.56 (2H. t, J = 3.2 Hz), 3.27 (2 
H, m), 3.86-4.00 (4H, m), 4.81 (IH, t. J = 7.2 H 
z). 5.91 (IH. d. J =3.4 Hz). 6.03 (IH, d, J = 3.4 
Hz), 6.70 - 6.87(6H. n). 7.19 - 7.34 (7H. m). 

(2) (2R)-2- {4-(5-^f-/P-l-(4-^yf-/l^7 x -Jl^Tu 
f;W-lH-fn-;i.-2->f ;W 7x>'#i'|-3-7 x-fUr 

(2R)-2-(4-(5-;<f-;l^l-(4-'<y^;P7x:i;l'rnt;l/) 
-IH-t U-)V-2-^ 7 X y ^ >-} -3-7 X -)Vra)<y 
m (135 mg. 0.27 mmol)i7)X^'y-;P (5 ml)jg?gmN 
^Wti'V')^J^-X.-? /-)VmWi (245 ml. 0.25 mm 

oi) iUx-Xmktt:.. ^^lii^^^y^Mx.. ^mt 

5-|ii*i:LTft/L'. 25 mg. (m) 

'H-NMR (DMSO) d ; 0.88 (3H, m), 1.26 (4H, m). 1.60 

(2H, m). 1.87 (2H. s). 2.13 (3H. s). 2.37 (2H. 
ra), 2,56 (2H, m), 3.27 (2H, m), 3.76 (2H. m),4.31 
(IH, m). 5.78 (2H. m).6.70 - 7.34(13H. m). 

Ttm^^iM. C34H38N03-2.0H20t Lt 

fhStffi: C. 71.93; H. 7.46: N. 2.47. 



SlSifi: C. 72.12; H, 7.03: N. 2.31. 
[0 197]||M(?l]7 1 

(2R) -2- {4- (5-;< f-Zt-l- (4-'^r-?-/U 7 x -/U7*D e;U) 
-IH- to-/l~2-'f /P) 7 X y ^ i^l -3-7 X :::;|.'ro/NV 

(1) (2E)-3-(4-'^Tf-/U7x-;U)ro'<Vi? Xf-;l^ 

4_ys,^.^;i,A;yxr;u7't %ime 9<r>(\) 
tnm^zLx, Bim^mmib ix'iUz. ■. m 

'H-NMR (CDCI3) d; 0.88 (3H, m). 1.26 (UH, m), 1. 
58 (2H, m). 2.61 (2H.t. J = 7.8 Hz). 4.27 (2H. q, 
J = 7.0 Hz). 6.38 (IH. d. J = 15.8 Hz). 7.18 (2H. 
d, J = 8.0 Hz). 7.43 (2H. d. J = 8.4 Hz). 7.66 (IH, 
d. J = 16.2 Hz). 

(2) (2E)-3-(4-^r■?■y^7xr.;^)7•^-''?yK xf-;U 

(2E)-3-(4-'\7'f-;i.'7 x-;u)rp'<,yi! X.i-)Vt^ 

mm\b9cn (2) tnmzix. Emsmmi 

tLXm^. iR*: 100% 

'H-NMR (CDCI3) d; 0.88 (3H. m). 1.26 (IIH, m). 1. 
58 (2H, m). 2.60 (4H.q, J = 7.8 Hz). 2.90 (2H. t. 
J = 7.8 Hz), 4.14 (2H, q, J = 7.0 Hz).7.10(4H. s). 

(3) 3-(4-^rf-;U7x:::yU)rn>'\V-;U 
(2E)-3-(4-'\r^;l/7 x-yWroy\'yl6 x^;u*> 

^m\69<r) (3) tmmzLx. ^mniimm 

kLXWz, )R$:96% 

'H-NMR (CDCI3) d; 0.88 (3H. n). 1.26 (9H, n), 1.6 
0 (2H, m). 1.88 (2H. m). 2.66 (4H. n). 3.66 (2H, 
t, J = 6.6Hz),7.10 (4H, s). 

CO 1 98] (4) yv/pg$ ■i-{^-^r^)V'7 x~i\^)r 
<7) (4) tnmzLx. umii:\m?/>iitLxwz, nx 

^: 100% 

'H-NMR (CDCI3) 8: 0.88 (3H. in), 1.26 (9H, m), 1.6 

0 (2H, m). 2.05 (2H, m), 2.57 (2H, t, J = 7.2 Hz), 
2.71 (2H. t. J = 7.2 Hz). 2.93 (3H. s). 4.21 (2H. 
t. J = 6.6 Hz). 7. 10 (4H. s). 

(5) N-3-(4-^yf-;U7x-yu)rof;W7^'/i-f 5 h' 
:><i^ivu 3-(4-'\rf-;P7x-;i^)rDt;i.A><5, 5lifi 

m(,9<n (5) tmAzLx. BmnimMbLxn 

rz.m^: 85!S 

'H-NMR (CDCI3) d: 0.88 (3H, m). 1.26 (9H. m), 1.6 

1 (2H, m). 2.05 (2H. m). 2.52 ( 2H. t. J = 7.2 H 
z). 2.66 ( 2H. t, J = 7.2 Hz). 3.74 (2H. t. J= 7. 
0. Hz), 7.13 (4H, m), 7.64 - 7.85(4H, m). 

(6) 3-(4-^7'f-;U7 X ~IV)7'X3 tVL'T $ V 

N-3-(4-'<.yf-;i/7x-yi')rDt/P7^;i/>f 5 vt^h. 

mm(>9<r) (6) tnmzLx. m^^wmtL 
•c^#7t. iR$ ; 94s; 

'H-NMR (CDCI3) 8: 0.88 (3H, m), 1.26 (9H. m), 1.6 
0 (2H, m), 1.78 (2H. m). 1.99 (2H, s). 2.52 - 2.7 
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6 (5H, m).7.09 (4H. s). 

(7) 2-(4-<>'i'';U;}-^ ^7 X -;U)-5-^^;k-l-(4-A. 
rf-/l'7 ji:i;urn f/U)-lH-f n-;l/ 
3-{4-'V7'^;l'7xX;l/)rotf;U7'5 y*»4>> IIJt0l)6 

9(7) (7) knmztx. Bmtir&mtLxnt:. 

mm : 63% 

'H-NMR (CDCI3) 5; 0.8S (3H. m). 1.26 (8H, a), 1.6 
0 (2H. m), 1.87 (2H. s), 2.22 (3H. s), 2.47 (2H, 
t, J = 3.2 Hz). 2.56 (2H, t, J = 3.2 Hz), 3.82 (2 
H, t. J = 7.8 Hz), 5.06 (2H. s), 5.91 (IH, d. J = 
3.4 Hz). 6.03 (IH.d, J = 3.4 Hz). 6.89 - 7.56 (13 
H, m). 

(8) 4- (5-;>< f-;U-l- (A-^r^)\^7 X -/I'Ta t:;U) -IH- 

2-(4-0£/;P3j-^ 7 X r.;|/) -5-;< ^;l-l- (4-'srf- 
;P7x ::i;i'ra tr;P)-lH-b*n-;w*'<^. m^Mt 9<^ 

(8) tnmzLx. nmii:xmMtLxmc, nx 

^: 100% 

'H-NHR (CDCI3) d\ 0.88 (3H. m), 1.26 (8H, m). 1.6 

0 (2H, m), 1.87 (2H. s). 2.22 (3H. s), 2.47 (2H, 
t, J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz). 3.82 (2 
H. t. J = 7.8 Hz). 5.91 (IH. d. J = 3.4 Hz). 6.03 
(IH, d, J = 3.4 Hz). 6.78 - 7.00 (4H, m), 7.05 (2 
H. d, J = 8.0 Hz), 7. 20 (2H, d. J = 8.6 Hz). 

(9) (2R)-2- <4-(5-^ ^;U-l-(4-^7"^;l'7 x -/Uro 
tr;l.) -lH-h'D-;l.~2->f ;W 7 X / 4f v) -3-7 X =^)Vr 

A-['y->t.^)V-\-{A-^r^)vy x=^)\'rut:)V)-VA-\i:u 
-;p-2->f/H7xy-;u*><?>, (8) tm 

1 H-NMR (CDCij) d: 0.88 (3H. a), 1.26 (IIH, m), 1. 
60 (2H. IB). 1.87 (2H.S), 2.22 (3H, s). 2.47 (2H. 
t. J = 3.2 Hz), 2.56 (2H, t. J = 3.2 Hz), 3.27 (2 
H. in), 4.00 - 3.86(4H, m), 4.20 (2H. q, J = 7.2 H 
z). 4.81 (IH. t.J = 7.2 Hz), 5.91 (IH, d, J = 3.4 
Hz), 6.03 (IH. d. J = 3.4 Hz). 6.70 -6.87(6H. n). 
7.19 - 7.34(7H, in). 

[oi99]mmm7 2 

(2R)-2- (4- (5-;< ^;U-l-(4-'^r^yP7 x -;Prn 
-lH-h"n-;p-2-^ ;U) 7 x / -3-7 x r.;urn A-y 

(1) (2R)-2-{4-(5--Xf-/l.-l-(4-'\r^;P7x-;Prn 
e;l/)-lH-tf D-;U-2-'f M 7 X / 4f i/'>-3-7 X -yPT* 

(2R)-2- (4- (5-;< ^yl/-l-(4-'\7'f-;l/7 x -Jl^Tn tVl-) 
-lH-eo-;i.~2-f ;U) 7 X / ^ vl -3-7 x-fi'ra/iy 
S? x^;i.*>(;,, lltfi^]7 0<7) (1) tmizix, g 
Wit^ji'jW^^^oi: LTtf/::. iR* : 92% 
'H-NMR (CDCI3) d; 0.88 (3H, m), 1.26 (8H, m). 1.6 
0 (2H. m). 1.87 (2H. s), 2.22 (3H. s), 2.47 (2H. 



t. J = 3.2 Hz), 2.56 (2H. t, J = 3.2 Hz), 3.27 (2 
H. Bi). 3.86-4.00 (4H. a). 4.81 (IH. t. J = 7.2 H 
z), 5.91 (IH. d. J =3.4 Hz). 6.03 (IH. d. J = 3.4 
Hz). 6.70 - 6.87(6H. «). 7.19 - 7.34(7H. m). 
(2) (2R)-2-{4-(5-^f-;l--l-(4-'srf-/l^7x-;Uro 
tyW-lH-eD-;U-2-f 7 X y ^ i^l -3-7 x-;P7- 

(2R) -2- {4- (5-;< f-;P-l- (i-^r^il' 7 x -jUTa tf/U) 
-lH-fc:u-/U-2-^ ;W 7 X y =Jf i^} -3- 7 X -;i^rn A-y 
mm&m7 0cr) (2) tMtLt, SWiBn^il^tL 
Tt#/C. urn : 23!i: 

I H-NMR (DMSO) 5; 0.84 (3H, m). 1.24 (6H. m). 1.51 
(2H, m). 1.72 (2H. s), 2.14 (3H. s). 2.34 (2H. 
m). 3.05 (4H. m). 3.T7 (2H. n). 4.34 (2H. iii).5.03 
(IH. a). 5.80 (2H. b), 6.74 - 7.30(13H, m). 

ymmm C36H4 2N03tLT 

H-^il: C. 77.25; H, 7.56: N. 2.50 

mmm-. c 76.91; h. 7.43; n. 2.34. 

[O2OOJIISI01J7 3 

(2R) -2- ((4-(l-(4-A.df i^il- 7 X -lUra f- 
/U-lH-eD-/l/-2-^ /U) 7 X -yl^);t^ v)-3-7 X -yl' 

(1) m)-3-(i-^^>')l^7x-iU)ra^ym xf-;p 

mmzix. Btm^mmt ixw^. m ■. looz 

'H-NMR (CDCI3) 8\ 0.88 (3H, m), 1.26 (9H. m). 1.5 
8 (2H, m). 2.61 (2H, t, J = 7.8 Hz), 4.27 (2H, q, 
J = 7.0 Hz). 6.38 (IH. d, J = 15.8 Hz). 7.18(2H. 
d, J = 8.4 Hz). 7.43 (2H. d. J = 8.4 Hz),7.66 (IH. 
d, J = 15.8 Hz). 

IR (KBr) cm-i : 2955. 2930. 2857, 1714. 1637, 146 
6. 1271, 1172, 1034. 981. 825. 

(2) m)-3-(A-^^i^)V7 x~)\^)runy^ xf-;p 
(2E)-3-(4-'sJf-i'/U7x-/l')7'o/^ViS Xf-;U*» 

%w^t9<r) (2) tmmzLx. nma^mmi 

t LT#/i. IR$: 100% 

iH-NMR (CDCI3) d; 0.88 (3H. 1), 1.26 (9H, m), 1.5 
8 (2H, m), 2.60 (4H, q. J = 7.8 Hz). 2.90 (2H. t, 
J = 7.8 Hz), 4.14 (2H, q, J = 7.0 Hz). 7. 10 (4H. 
s). 

IR (KBr) cr' : 2957 , 2930, 2856. 1738. 1456. 127 
3. 1176. 1028. 970. 823. 

(3) 3-(4-'^.^x;^7xx/^)roAV-;^ 

(2E)-3-(4-^^x/P7x-/l^)7'nKyK xf-;l.*> 

nim(>9(r) (3) tmmzLx. mmmwa 

tLTt#fe. IR*:100X 

iH-NMR (COCI3) d: 0.88 (3H, n), 1.26 (6H, ■), 1.6 
0 (2H, m), 1.88 (2H, m), 2.66 (4H, m), 3.66 (2H. 
t. J = 6.6Hz), 7. 10 (4H, s). 
IR (KBr) cri ; 2955. 2872. 1514. 1456. 1338. 104 
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5, 914. 806. 

1 0 2 0 n (4) ^ 3- (4-'v.^ i^fl 7 1 T 

(T) (4) tiai^tct-C, gW!H9S-?fli*^!|«jt L-Cf#;t. HX 
$: 843; 

'H-NMR (CDCI3) ^; 0.88 (3H. m). 1.26 (6H, n), 1.6 

0 (2H, m), 2.05 (2H. m). 2.57 (2H. t. J = 7.2 Hz). 
2.71 (2H, t, J = 7.2 Hz), 2.99 (3H, s), 4.21 (2H. 
t. J » 6.6 Hz). 7. 10 (4H. s). 

IR (KBr) cm-i : 2955. 2857. 1514. 1466. 1354. 117 
5 . 927 . 828. 

(5) 2- (4-^.^5- 1^/1-7 x-;l^rne;i/)-lH-^ ^/Av K- 
yl~l,3-(2H)->''^>' 

;<x;ug? 3-(4-'s.^v;P7i-;i')rDe;PA»/J,, HjSI 

^j6 9c7) (5) tnmzLx. wim^\^^t\.x'i^ 

fC. : 94% 

iH-NMR (CDCI3) d: 0.88 (3H. ra), 1.26 (6H. m), 1.6 

1 (2H, m). 2.05 (2H. m), 2.52 ( 2H, t. J = 7.2 H 
z). 2.66 ( 2H. t. J = 7.2 Hz), 3.74 (2H, t, J= 7. 
0. Hz). 7.13 (4H. b). 7. 64-7. 85 (4H, n). 

IR (KBr) cm-i ; 2928, 2855, 1714. 1468. 1397. 102 
2, 719. 

(6) 3-(4-^^v'/U7x-;U)7'ot;l^rS>' 

2- (4-A.^v;l'7x::.yprDfc:;l')-lH->f V^vY-iV- 

i,3-(2H)->^'7r>'*»'^, %imt9cn (6) mmzL 

•H-NMR (CDCI3) d; 0.88 (3H. m). 1.26 (6H. m). 1.6 
0 (2H, n). 1.78 (2H. m), 1.99 (2H. s). 2.52 - 2.7 
6(5H. in).7.09 (4H, s). 

IR (KBr) cr' ; 2928 , 2854. 1514. 1466. 1379. 131 
5. 912. 742. 

[0 2 0 2] (7) l-(4-^^>';l.-7x-;U7'DtVU)-2- 
^ f-/U-5-(4- ( ( 7 X -IV }i tJU) 3f ^ i'] 7 X -IH- 
hTD-ZU 

3- (4-^df>'yl/7 x-/i.)ro t;l'r S >'*»'o . IISI0IJ6 
9£7)(7) tlil^tcL-C. aWISjSrJittiBJt Lt#^. 
IR* : 55% 

iH-NMR (CDCI3) a-, 0.88 (3H. m), 1.26 (6H, ■). 1.6 
0 (2H, m). 1.87 (2H. s). 2.22 (3H. s), 2.47 (2H. 
t, J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz), 3.82 (2 
H. t, J = 7.8 Hz), 5.06 (2H, s), 5.91 (IH, d, J = 
3.4 Hz), 6.03 (lH,d. J = 3.4 Hz), 6.89 - 7.56 (13 
H. m). 

IR (KBr) cr' ; 2928 , 2857, 1524. 1466. 1242. 912. 
742. 

(8) 4-(l-(4-A.dfi^yl'7x-;U7*Dt:;U)-5-.Xf-;U-lH- 
fO-/U-2-< /U) 7 X y-ZL- 

1- (4-^^^ i^;!' 7 X -ivya e/u) -2-J< f-;u-5-(4- ( ( 7 
i r:/M I'M jj-dr >■) 7 X -IH- eo-yUA><i> , ^ 



mme9<r> m tmrnzix. smi'S:mmsbix 
'i%fz, : 100% 

'H-NMR (CDCI3) S; 0.88 (3H. m). 1.26 (6H, d), 1.6 
0 (2H. m), 1.87 (2H. s). 2.22 (3H. s). 2.47 (2H, 
t. J = 3.2 Hz), 2.56 (2H. t. J = 3.2 Hz). 3.82 (2 
H, t, J = 7.8 Hz), 5.91 (IH, d, J = 3.4 Hz), 6.03 
(IH. d. J = 3.4 Hz), 6.78 - 7.00 (4H. m). 7.20 (2 
H, d. J = 8.6 Hz). 7.05 (2H, d. J = 8.6Hz). 
IR (KBr) cm-i ; 2928, 2855, 1526. 1466. 1261. 117 
0, 837. 762. 

(9) (2R)-2-( [4-(l-(4-^Jf i';l'7 X -/Vra tr;|/)-5- 
:>( ^/P-IH- fo-;l/-2-W yU) 7 x -/l^] i^) -3- 7 x 

4- (1- (4-^=^r x/1'7 X -fUra t;;W)-5-;>f f-;U-lH- fo 
-/U-2-'f;H7x/-;l^*»^>, ^mm6 9<7) (9) fcPl 

mzix, smmmbixnti. mm '.m 

'H-NMR (CDCI3) 8: 0.88 (311. m). 1.26 (9H, m), 1.6 
0 (2H, □). 1.87 (2H. s), 2.22 (3H. s), 2.47 (2H, 
t, J = 3.2 Hz), 2.56 (2H. t, J = 3.2 Hz), 3.27 (2 
H. m), 3.86-4.00 (4H. m), 4.20 (2H, q, J = 7.2 H 
z). 4.81 (IH, t, J =7.2 Hz), 5.91 (IH, d, J = 3.4 
Hz). 6.03 (IH. d. J = 3.4 Hz). 6.70 - 6.87(6H, 
in).7.19 - 7.34 (7H, m). 

IR (KBr) cm-' ; 2930, 2855. 1755. 1522, 1481. 123 
8. 1180. 1084. 835. 756. 
(0 20 3J ||)iW7 4 

(2R) -2- ( (4- ( 1- (4-^%^? i^iiy ji-iVy'u\::;V)-5-j(i- 
;U-lH-fn-;U-2-^ M 7 x -/l-) jj-^ i.')-3-7 x 

(1) (2R)-2-( (4-(l-(4-'S^ i^/ly X -ivyu t'M-5- 
j( ^yt~lH- trn-/i.-2-^ 7 X -iV) jJ-^ i^) -3- 7 x 
-/l-yaJiyM 

(2R) -2- ( (4-( 1- (4-^^ 7 x Jiyl-ro t;l^) -5->< 
;l^lH-fn-;l^2-'f ;W 7 x -iV'i^^ j^)-3-7 x ~)V 

rvjvyM xf-;i.*> ^> . mmm ? o o ( i ) t mmi-z 
Lx. mmi:mmt Lxnti, m m 

'H-NMR (CDCI3) 8: 0.88 (3H. m), 1.26 (6H. m). 1.6 
0 (2H. m). 1.87 (2H, s). 2.22 (3H, s), 2.47 (2H. 
t. J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz). 3.27 (2 
H, m), 3.86-4.00 (4H. m). 4.81 (IH. t. J = 7.2 H 
z). 5.91 (IH, d, J =3.4 Hz). 6.03 (IH. d, J = 3.4 
Hz). 6.70 - 6.87(6H, m),7.19 - 7.34(7H.ni). 
IR (KBr) or' ; 2928. 2855. 1726. 1521. 1481. 123 
6. 1179. 1084. 835. 756. 

(2) (2R)-2-( [4-(l-(4-^Jr -ylVy i.-)Vru hVU)-5- 
;>< ^;W-1H- t:o-;l.'-2-'f M 7 1 ?r:3f i^) -3- 7 x 

(2R) -2- ( t4-[ 1- (4-'sJf 'y)V 7 x u tVl/) -5-^ 

H- f o -;l.'-2- A)V\y 3.-)V)i!^i>')-l-7 
runym^h. llliWTOO (2) tR^itcLT, § 
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mmP^t IXntz. )R* : 53% 

'H-NMR (DMSO) S; 0.88 (3H. m). 1.26 (4H. m). 1.60 

(2H, m), 1.87 (2H. s). 2.13 (3H. s). 2.37 (2H, 
b), 2.56 (2H, a). i.Zl (2H, m). 3.76 (2H. b).4.31 
(IH, m). 5.78 (2H. m). 6.70 - 7.34 a3H. b). 
Txmmm C38H4oN03Na-0.5H20tL-C 
tfjjg: C, 75.78: H. 7.45; N, 2.53. 
mtii: C. 75.53: H. 7.22: N. 2.57. 

[02 04] ||«iWl7 5 

(2R)-2-( (4- (l-(4-'<. >- f-/P 7 X -/i-X^ll^) -5-.X 
IH- 1 D-;i/-2-< ;U) 7 X -M i^) -3- 7 X -/Pro 

(1) 3-(4-^yf-;U7x-;i') rnA-yg? 
3-(4-'<yf-/l'7x-/l.')rn>'N*yig? X'f-;K26.6 g, 1 
07 moDWHF (100 ml) , .X ^'y-;K50inl) r§?g(C5N 
*i?^b-^^'J'^'/s*>§?a (50 mO i:tnz.. ^iST-^^ltl 

A^'avh/77^- (itg?xf-;l.) t'filiSlL, 

2:lf*t LTtt^C. 13.9 g. (IR$83Z) 

'H-NMR (COCI3) S\ 0.88 (3H. t. J = 2.6 Hz). 1.26 

(4H, b), 1.64 (2H. ni).2.53 - 2.71(4H. ■), 2.94 (2 

II, t, J = 7.0 Hz), 7. 11 (4H, s). 

IR (KBr) cm-' : 2928, 2857. 1699. 1441, 1288, 122 

4. 1020. 943. 820. 

(2) l,l-i/'^<f-;l'Xf-yU2-(4-^>'f-/P7xX/l.)x^;i. 

3-(4-'<.>'f-/U7xX;U) rn/'<yiS(19.6 g, 89 ano 
1). h"Jxf-;W7Sy (12.4 ml, 89 nmol), -Jv x- 
;l/*.X:MI/UT>''H (19.1 ml, 89 mmiBol) (?Dt-BuOH (1 
75 Bl) ^?RSr80X:T-12I^ISHtj*Lfc. RiS^^tfiS 

'm^mm'^.'^. s^i^xf-zut-ttaiL, wis/isrts 

h /5 7 -f -t^-y : »i?xf-/l/=20 : 1) 
L, SW!|t^?ft^^%tL-C^tJt. 5.8 g.(ltZ*22%) 
'H-NMR (CDCla) S \ 0.88 (3H, m). 1.22 - 1.58(15H. 
m), 2.57 (2H, b). 2.75 (2H. t. J « 7.2 Hz). 3.34 
(2H, m),7.11 (4H. s). 

IR (KBr) cm-i : 2928. 2857. 1709, 1514, 1366, 117 
1. 

(3) ^m. 3-(4-'«^y^;|/7xX;U)xf-;PTSy 

1 . 1- i'llx^jl2-{A-^yi-)l' 7 1 -II) 
^N'>-N(5.75 g. Vi.l \my\)tmm\L^^ PiEXf- 
iVmWi (20 ml. 80 mmol)COifi§x^;U (200 ml ) «M 

t IXWz. 1.4 g. (iR2^31%) 
'H-NMR (DMSO) 8; 0.86 (3H. m). 1.29 (4H. m). 1.55 
(211, m), 2.51 (2H. m), 2.94 (4H. m), 7.16 (4H, 



in).8.23 (IH. s). 

[ 0 2 0 5 ] (4) l-(4-^yf-yl/7 xX/Ux^;l.')-2-.X 
(4- ( ( 7 X x/l-^ f-/l/) :t =^ 7 X x;!.-] -IH- f 

^i? 3-(4-^>'f-yl'7xX;U)xf-;l.T$>(1.4 g, 6. 
20 miiiol)i;l-(4-'<.>>'>3j-^i^7xx;l/) -1.4-'<>'^' 
g, 6.02 ma\)t\>-Vii'X.yX)Vt^)/Wr- 
mm (100 rag) <^h/UX>}§?g (40 ml) 5rl2B#|SIJD 

^'□■7h./57^- (^=flr-9->' : i^SlXf-zl. = 20 : 1) 
T'ffiiljL, aW«Jt:?*ttttt L•C^#/>.^ 2.29 g (IR*87 

%) 

'H-NMR (CDCI3) ^; 0.88 (3H. m). 1.26 (4H. m). 1.6 
0 (2H. m), 2.12 (3H, s). 2.55 - 2.66 (4H, m), 2.9 
2 (2H, t. J = 8.4 Hz), 4.97 (2H, s), 6.06 (IH. d. 
J = 3.4 Hz), 6.25 (IH, d, J = 3.4 Hz). 6.76 - 7.41 
(13H, m). 

IR (KBr) cn-i ; 3034. 2928, 2856, 1734, 1524, 145 
4, 1240, 912, 742. 

(5) 4-(i-(4-'<yf-;P7xx/uxf-/u)-5-^f-;i-iH-i^ 

V—)V-2-^ 7 X / -)V 

1- (4-'<>'f-;I'7 X X;l/Xf-/W)-2-J< f-;i<-5- (4-( ( 7 X 

:::;U.Xf-/l.)>fdfi^)7x-/P)-lH-fo-;K2.29 g, 5. 
54 mmol)<Ox^y-;W (150 ml) }MtClO%>'N'7x'>i» 
^« (200 Bg) mt. *Sli35ffl«TJtJf L:^c. 

tz, 1.82 g, (IR^IOOZ.) 

'H-NMR (CDCI3) d: 0.88 (3H. m). 1.26 (4H. 111), 1.6 
2 (2H, b), 2.12 (3H. s), 2.65 (4H, m). 2.92 (2H, 
t, J = 8.4 Hz), 6.04 (IH, d, J = 3.4 Hz), 6.24 (1 
H, d, J = 3.4 Hz), 6.50 (2H, d, J = 6.6 Hz), 6.93 
- 7.30(6H, m). 

IR (KBr) cm-' : 2930. 2857, 1713, 1516, 1437. 126 
4, 1173, 835, 760. 

(6) (2R)-2-((4-(l-(4-^>'^;l/7 xX;Ux^;W)-5-.^ 
f-;U-lH-tO-;U-2-f ;W) 7 xX/H;t^i^)-3-7 X X 

4-(l-(4-^y-?-/U7 X -il'Xi-il^)-5-;< f-/P-lH- tru- 
;l^2-'<yl')7xy-;K1.82 g. 5.2mmoI). (S)-2-hH 

n^i^-3-7xX;UTP>'N'>'K xf-;U (1.0 g, 5.1 bb 
ol), l.r -(ryi'';^;l'--K-;P)>''t*'<i;>''y (1.29 g, 
5.1 mmol). by7xx;w*;^7 -TV (1.34 g. 5.1 mm 

o\)<7)\s;uxy (5 ml) mmtso vTimmtmi 

mmx-m^L. m7iimi-7i^^-=y'yj^X'^mifz. m 
j''j?>y/u;*5Aj'D^h/57-<- 

(^^^y : »i!X^;U = 20 : 1) T'^SSL, mm 
im^mib tX'i^tz. 660 ng. (IR$23%) 
'H-NMR (CDCI3) d: 0.88 (3H. m). 1.26 (9H. m), 1.6 
6 (2H, b), 2.10 (3H, s), 2.65 (4H, m), 3.20 (2H. 
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m). 4.15 (2H. q. J = 7.2 Hz), 4.69 (IH. t. J= 7.2 
Hz). 6.02 (IH, d, J = 3.4 Hz), 6.22 (IH, d, J = 3. 
4 Hz). 6.59 (2H.d. J = 6.6 Hz), 6.87- 7.28 (IIH, 
m). 

IR (KBr) cr' : 2930, 2857, 1736. 1522. 1483. 123 
6. 1182, 1084, 835, 760. 
[ 0 2 0 6 ] |IM0!I7 6 

(2R)-2-( [4- (l-(4-'<>-f-/L-7 X -;L-Xf-;P) -S-.Xf'/P- 

iH-hra-/P-2-'f M y x~)i^]:f^>')-^y 3.=i)uy'x:i 

(1) (2R)-2-((4-[l-(4-'<>'^;t'7 x-;UXf-/W-5-> 
f-;l-lH- fn-yU-2-'f /I/) 7 1 x;|^) ;f ^>')-3-7 X- 

(2R)-2-( (4-(l-(4-'^yf-/W7 X xyl.xf-;U)-5-;< 
lH-h:D-;P-2-< )\^] 7 X i^)-3- 7 x -/t-ro 
J^yM OL^li' (660 mg, 1.26 mmoDWHF (15 ml ) t 
(7 il) ig-^^^lClN imit^^)'^J^im 
m. (4.0 Bl, 4.0 omol) IrjDi.. SiST' 1 KHaJStf L 

•7h'/yy^- (i^i?x^;U) X'^mt. Btmim^ 

^tixnrz. 615 mg, mm%x) 

'H-NMR (CDCI3) $: 0.88 (3H, m), 1.26 (6H. m), 1.6 
6 (2H, m). 2.10 (3H, s). 2.65 (4H. m). 3.20 (2H. 
m). 4.69 (IH, t. J = 7.2 Hz), 6.02 (IH, d, J= 3.4 
Hz). 6.22 (IH, d, J = 3.4 Hz), 6.59 (2H, d, J = 6. 
6 Hz). 6.87 - 7.28(1111, ui). 
IR (KBr) cm- 1 ; 2930, 2859, 1717, 1520. 1392. 123 
8, 1181, 1084. 835. 760. 

(2) (2R) -2- ( (4- ( 1- (4-'^ /l^ 7 X a;pxf-;P) -5-^ 
f-/l-lH-t;n-;P-2-< /l')7 xX;|/):t'¥i')-3-7xX 

(2R)-2-( (4-(l-(4-'<. Vf-/P7 X ~)l-Ji^jV) -5- J< 
lH-eD-;i/-2-^ ;W 7 X x;p] $/)-3- 7 x -/l/7o 
>'N'VS? (615 mg. 1.24 mmol)<r)X^'y-;U (10 ml) m 
mi>ZW yHmti-hV^A-Jii' y-ivm^ (1. 21 ml. 

1.21 moi) ^mimmuz. m^^z^^^y^Mt, 
m^imf^bLxmt:, soomg. mm2X) 

iH-NMR (DMSO) 0.85 (3H, m). 1.25 (4H, a). 1.51 
(2H. m). 2.09 (3H. s). 2.49 (2H. ni), 2.65 (2H, 

m), 2.92 - 3.18 (2H, m). 3.93 (2H, m), 4.35 (IH, 

m). 5.73, (IH. d. J = 3.2 Hz). 5.83 (IH. d, J = 3. 

6 Hz), 6. 76 - 7.34(13H. ra). 

TtmVim CajHasNOjNa-l.OHjOiiLT 

IHSii: C. 73.39: H. 7.15; N. 2.61. 

^iMI: C. 73.77: H. 6.89; N, 2.56. 
[0 2 07] HJI^J?? 

(2R)-2-( (4-(l-(4-'\dr -^yL- 7 x x/l.x-?-/W-5-^ 
lH-eD-yU-2--f ;U) 7 X x;W}:t4f i/)-3-7 xX;urD 



(1) 3-(4-A.dfi^;L'7x-;P) royN'yi? 
3-(4-'<yf-;U7xX/i^)7'a./N*>-K x^;|/A'^>. HJfe 

7^:, IR^ : %% 

'H-NMR (CDCI3) $: 0.88 (3H. t, J = 2.6 Hz), 1.26 
(6H, n). 1.64 (2H, m).2.53 - 2.71(4H, m), 2.94 (2 
H, t, J = 7.0 Hz) .7. 11 (4H. s). 
IR (KBr) cm-i ; 2928. 2857. 1699. 1441, 1288. 122 
4, 1020. 943. 820. 

(2) 1 , l-i/.X f-;l'Xf-/U2- (4-'s^ y ;l' 7 X x;u) x-?-;|/ 

3-(4-'s=3f>-;U7x-/W rnA-ySi*^^,, ||J6^7 5 

<o (2) tmmzix, mmimmtix'mz. nx 

*:30Z 

'H-NMR (CDCI3) S; 0.88 (3H, m). 1.58-1.22 (17H. 
m). 2.57 (2H. m). 2.75(2H. t. J = 7.2 Hz). 3.34 (2 

H, id).7,11 (4H, s). 

IR (KBr) cr» : 2928, 2857. 1709, 1514, 1366. 117 
1. 

(3) ISB? 3-(4-A«df>'/U7x-;U)x^yl/rsy 

I. l-i/^f-;l,'Xf-;l,.2-(4-^dE-i.;U7 xX;P)x-f/l';<?- 

Av-h*»4.. mmm7 5co o) t^aituT. aw 

tlSrHfti: tt:i#:'-c. IR* : 362 
'H-NMR (DMSO) S; 0.86 (3H, b), 1.29 (6H, m), 1.55 
(2H. m). 2.51 (2H, a), 2.94 (4H. m), 7.16 (4H, 
m), 8.23 (IH. s). 

[0208] (4) l-(4-^=^ x;1^7 xx;WX^/U)-2-;< 
-f/P-5- (4- ( ( 7 X x;l.^ f-;|/) ;t ^ x) 7 x x;i.)-lH- h* 

a— 

^iS 3-(4-^^i^/U7xX;i.)xf-yi,'rS>'A»^>, SlJfe 
W75<0 (4) tISiaitiLr, @W!t!!lS-?4tt!tHt LT# 

5t. iR$ : 65% 

'H-NMR (CDCI3) ^: 0.88 (3H. m). 1.26 (6H, m). 1.6 
0 (2H. m). 2.12 (3H. s). 2.55 - 2.66(4H. m). 2.92 
(2H. t. J = 8.4 Hz), 4.97 (2H, s). 6.06 (IH, d, J 
= 3.4 Hz), 6.25 (IH, d. J = 3-4 Hz), 6.76 - 7.41 
(13H, m). 

IR (KBr) cr' : 3034 . 2928. 2856. 1734. 1524. 145 
4. 1240, 912, 742. 

(5) 4-(l-(4-A.:Jri^/U7 x:::yl^X'^;l/)-5-^-f-;U-lH-e 
D-;W-2-'f^l')7xy-;P 

1- (4-'sdE- i^lUy X =.fUX.^M-2-M f-;l/-5- (4-( ( 7 X 

^;U) i^) 7 X ~M -IH- fn -yu*^ f> , His 

mi 5(0 (5) tmizix. sm^mmtixn 
ti, m : loos: 

•H-NMR (CDCI3) S; 0.88 (3H, m), 1.26 (6H. m), 1.6 
2 (2H, m), 2.12 (3H. s). 2.65 (4H. m). 2.92 (2H. 
t. J = 8.4 Hz). 6.04 (IH. d. J = 3.4 Hz). 6.24 (1 
H. d. J = 3.4 Hz). 6.50 (2H. d. J = 6.6 Hz). 6.93 
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- 7.30 (6H. 

IR (KBr) cm-i : 2930. 2857. 1713. 1516. 1437, 126 
4. 1173, 835. 760. 

(6) (2R)-2-((4-(l-(4-'\df x-;PX^;W-5-.X 
f-;U-lH-t:Q-;U-2-^ /U] 7 x-/^);^df•i/)-3-7 1- 

t\r-i-AM-7 3,j-]Vti^io. •mm\i5(n (5) tmk 
{^LT, ^mh^mmt Lx%t^. ir$ : 47z 

'H-NMR (CDCla) ff; 0.88 (3H. m). 1.26 (IIH. m), 1. 
66 (2H. m). 2.10 (3H,s). 2.65 (4H. m). 3.20 (2H. 
m). 4.15 (2H, q, J = 7.2 Hz). 4.69 (IH, t, J= 7.2 
Hz). 6.02 (IH, d, J = 3,4 Hz). 6.22 (IH. d. J = 3. 
4 Hz). 6.59 (2H, d. J = 6.6 Hz). 6.87 - 7.28 (UH, 
m). 

IR (KBr) cra-i ; 2930. 2857, 1736. 1522. 1483. 123 
6. 1182. 1084. 835, 760. 
[0 2 0 9]|^Jfi<J!I78 

(2R)-2- ( (4- (1- (4-'sdf i^iV 7 x -}Vy.^)V) -5-;< flV- 
A-yiJ t> 'J 

(1) (2R)-2-((4-(l-(4-^^$/;W7 i-;kXf-;l/)-5-^ 
f-/l~lH- 1 o-;l.~2-< ;W 7 s x;U) £/)-3- 7 X - 

(2R)-2-( (4-(l-(4-A.d|f i/i\,y X n/l.-x-?-/I.')-5-^ f-yp- 

lH-tn-;u-2-^ )V) 7 x-;U) x.-)^^ 

x^)Vi}-h, mmibffi (1) tnmzi 

'H-NHR ((BCla) B\ 0.88 (3H. m), 1.26 (8H, m). 1.6 
6 (2H. q), 2.10 (3H, s). 2.65 (4H. m), 3.20 (2H, 
ni). 4.69 (IH, t, J = 7.2 Hz). 6.02 (IH. d. J= 3.4 
Hz), 6.22 (IH, d, J = 3.4 Hz), 6.59 (2H. d. J = 6. 
6 Hz), 6.87 - 7,28(11H. m). 
IR (KBr) cr' ; 2930. 2859, 1717. 1520. 1392. 123 
8. 1181, 1084, 835. 760. 

(2) (2R)-2-((4-(l-(4-'v^>'/l'7 x-/PXf-/l^)-5-^ 
f-;P-lH-fo-;l/-2-^ 7 3.~)V\ 5f=^y)-3-7 x- 

(2R)-2-( (4- (1- (4-A.^ l^)V7 X :z;wx-f;|/) -5-.?< f-zU- 

IH- tf D-;l^-2-f )\A 7 X -)V\ Tf^Sf i^) -3- 7 X -yPTo 

'^ywfih. mmi(^<r) (2) t^awzuf. &m 

^m^tX^XW^. IR$:94% 

1 H-NMR (DMSO) 8\ 0.85 (3H, m), 1.25 (6H, n), 1.51 

(2H, m). 2.09 (3H. s), 2.49 (2H. m) , 2.65 (2H, 
m), 3.18-2.92 (2H, m), 3.93 (2H, m), 4.35 (IH. m). 

5.73 (IH, d. J = 3.2 Hz). 5.83 (IH. d, J = 3.6 H 
z). 6.76 - 7.34 (13H, n). 
7cS:«"«f<i C34H3aN03Nai: LT 
IfStii: C, 76.81; H. 7.20; N, 2.63. 
Hiifi: C, 76.73: H. 7.35: N. 2.50. 



(0 2 1 0] BISfe«?l)79 

(2R) -2- (4- (5-> f-;P-l- (4-'sr -f /t- 7 x f-Zl') -1 
H-K'D-;l<~2-f )V\1 3.^^'y\ -3-7 x -/Uroy 

(1) 4-^rf-;l.7x-/U's>'i/;L-T/P3-yP 
*lg-fl:'>'^'>Ar;l'5X'>A (3.5 g, 91 mmol) OTHF 

(50 nl ) JS«i{24-'X7*-?-;l^^-f.#e (10.0 g, 45.4 nm 

oi)<7)THF (200 Bi) ^?S5ro-ctiiD;t., yimmmLfi, 

R^5ii^$:0 -CicJ^fflf*, * (10 ml) 5-a.f^<K 
Eig^tCjD;:., S<5lclN*Kib-^h'J'>A*^jS (30 
ml) ^nUz, ^jSHD^^^L. ^jg^^LT. S 
m\^mMt LTt#t\ 8.38 g, (IR$89 %) 
'H-NMR (CDCI3) 8\ 0.88 (3H, t, J = 6.2 Hz). 1.35 
(8H, »), 1.56 (2H, m).2.60 (2H, t. J = 7.4 Hz). 4. 
64 (2H. s).7.27 (2H, d, J = 8.0 Hz), 7.16 (2H. d, 
J = 8.0 Hz). 

IR (KBr) cm-' ; 2930, 1458, 1202. 1016, 742. 

(2) ^j/'/l'i? 4-^7*^^1/7 x-/Mf-;l' 

4-'^7'f'/U7x-/U'^>'i/;Pr/l/3-/K8.38 g, 40.6 
mmoDi: h'JX-f-/l.TSy (7.7 ml. 55 mmol) OTHF (1 

00 ml) mWC^f^'ylV^u^} Y (3.8 ml, 49 mmol) SrO 

Lt, mm^mm}i\,xm^. 12.8 «. (ir^ioo 

%) 

'H-NMR (CDCI3) d\ 0.88 (3H, m), 1.35 (8H, m) , 1.5 
6 (2H, m). 2.86 (3H. s). 5.21 (2H, s).7.26 (4H. 
m). 

IR (KBr) cm-i ; 2932. 1354, 1175. 925. 820, 

(3) 2-(4-A.r-f;l/7xx;l/;><f-/|/)-lH-'f V VH-zP 
-1.3-(2H)-v:t>' 

^v/PK 4-'\rf-;U7xX;Mf-/K11.5 g. 40.6 nm 
ol) i:7^'/M S H;<f ';'>i..(7.6 g. 40.6 mmol) £7)DMF 

(60 ml ) mmkiffcx-^wmuz, mm.'^^n. 
ifflgx^/utnuaiL, wm^mtmm 

wx-mL. w^msk'^'/^^^y'^KX'^'mk. 

i^^^y : »I8X^;^ =5:1) Tf&SSLT, iW 
!B!lS:«Sfifc LXm^. 12.7 g, (IR$93%) 
'H-NMR (CDCI3) S: 0.88 (3H, m). 1.26 (8H, m), 1.6 

1 (2H. m). 2.55 ( 2H.t. J = 7.2 Hz). 4.81 (2H, s). 
7.11 - 7.36(4H. a). 7.64 - 7.85(4H, ■). 

IR (KBr) cm-> ; 2928. 1712, 1392. 1348. 1101. 937, 
715. 

[021 1 1 (4) 4-^7*^/l'7x:::;Mf-;l/T5y 
2-(4-'\rf-yU7xx;i.^f-;W-lH-'f y-f y K-yu-i.3 

-(2H)->''^>'(12.7 g.38 mol)tt]<y=Jy-7mm 
(3.7 ml. 76 mmoDWX;?/-;!. (200 ml) }§JS3B§^)i 



(5 9) )02-121186 {P2002-121186A) 



LT. Brnim^mtLxntz, 7.44 g. mm%%) 

iH-NMR (CDCI3) 8: 0.88 (3H. m), 1.26 (8H. n). 1.5 

6 (2H. m). 2.17 (2H. s). 2.58 (2H. d, J = 7.2 Hz). 
3.02 (2H, s).7.15 (4H. s). 

IR (KBr) cr' ; 2928. 1485. 1310. 1019. 818. 744. 

(5) 2-(A-Oi^l\^:^^i^yx.=./l')-5-j(i-t\^-l-(A-^ 
r'f-)\^ 7 X -/P7*o hVP) -IH-eo 
4-^rf-/U7x:::;M-f;l^rS>'(2.05 g. 10-0 mmol) 

i: i-(4-<y i'Vi/j)-^ 7 X -;u) -1 . 4-'^y y y 
(2.8 g. 9.9 IIllIlol)i:p-^;^xyx/^*yi^-7|<«^5^ (i 

00 mg) <r,h)l^xym^ (40 il) ilimmmMi^L 
7'57 ^ - (A^dfif y : i^i?x^/l' = 20 : 1) t'«fi} 

L, mmmmtixmz. 2.47 g. (tosz) 

'H-NMR (CDCI3) $: 0.88 (3H. m). 1.29 (8H. m). 1.5 

7 (2H. b), 2.13 (3H. s). 2.56 (2H. t. J = 3.2 Hz). 
5.04 (2H, s). 5.06 (2H, s), 6.01 (IH, d, J= 3.3 H 

z). 6.14 (IH. d. J = 3.3 Hz), 6. 81- 7.56 (13H, m). 
IR (KBr) cm-' ; 2928. 2857. 1528. 1454, 1240. 102 
0, 835. 750. 

(6) 4-(5-;^ ^/V-l- (4-'\7*f-;L'7 x -yM f-/W-lH-e 
n-;l/-2-'f /l/)7x/-;l' 

2-(4-'<>'y;l/?I-drv'7x-;W-5-;>{f-;U-l-(4-A.rf- 

;l'7x-;UrDtf;P)-lH-h'o-/K2.47 g, 5.47 ramol) 
COJC^y'-zl- (200 ml) mmiZlOX^-^yi^^Am (300 
ns) SrJP;^, *SI?ffl^T}it¥t;t. T^mm^i 
bWiimiX. Stm^rmmtlxm. 1.9 

8 g. (IR^IOOZ) . 

'H-NMR (CDCI3) d; 0.89 (3H, m). 1.28 (8H, n). 1.5 
8 (2H. m). 2.13 (3H. s). 2.56 (2H. t. J = 3.2 Hz). 
3.89 (IH, s), 5.04 (2H. s), 6.00 (IH, d, J= 3.4 H 
z). 6.15 (IH, d. J = 3.4 Hz). 6.72 - 6.84 (4H, 
m). 7.07 - 7.26(4H. m). 

IR (KBr) cr' ; 2930, 2857, 1526. 1400. 1259. 102 
0, 839. 760. 

(7) (2R) -2- {4-(5-^ ^yP-1- (4-^r 7 x -/L'P< ^ 

;W-iH-tfQ-;i/-2-'f ;W 7 x y =5f- vi-3-7 X -ivru 

4- [5-.X f-Zl-l- (4-'Nrf-;l^ yx-)V?t. -IH- h- n- 
yU-2-'fyl')7xy-;K1.98 g, 5.5iiniiol). (S)-2-tH 

^:^^i/-3-7x~;^rD/^•>'i? xf-zt- (i.2g. 6.2 nm 

ol). l.r -{T'/'Jtl)V^^-)V)i^\^^^)Vy (1.56 g, 
6.2biiio1). Ntl7x-/l/H^:^7^ y (1.63 g. 6.2 m 
oI)cOh;Uxy (5 ml) «|?i$S:80 rrm^JfflfL 

^iibmiMzm\ pi^xf-zuT-tttiiL, 

(^^■^V : i^iSx^yl/ = 20 : .1) -CUSSU. @6<Jft 



S:?4^/:*J5t LT?#7t.% 1.03 g, (IK*3Z!;) 

'H-NMR (CDCI3) S\ 0.88 (3H, m), l.y)-l.(S\ (9H. 

m), 1.26 (IIH, m), 1.58(2H, m). 2.11 (3H. s). 2.56 

(2H. t, J = 3.2 Hz), 3.22 (2H, m), 4.15 (2H.q. J 
= 7.2 Hz), 4.75 (IH, t. J = 7.2 Hz), 5.01 (2H, s), 

5.99 (IH. d. J= 3.4 Hz), 6.11 (IH. d. J = 3.4 H 
z).6.74 - 6.81 (4H. m). 

IR (KBr) cm-' ; 2930. 2857. 1755. 1523. 1238. 118 
2, 1030, 837. 760. 
[0212] HM^JS 0 

(2R)-2- {4-(5-;>< f-;u-l-(4-N7'f-;i'7 x-;urn \t)V) 
-lH-t;p-;U-2-^ ;W 7x y >'}-3-7 xr^yl/roA'y 
SS -^ h 'J -^A 

(1) (2R)-2-{4-(5-^^;l-l-(4-'\r^/l'7x-yU7*D 
t;i.) -lH-fc:a-;U-2->f 7 x ^ ^ >-! -3- 7 x -;wr 

(2R) -2- {4- (5-^ f-ZU-l- (4-'\r 7 x -;P7*n \L)V) 
-lH-t:o-y|/-2-'f )Vi 7 X /^i^l-3-7 x-Zl'rn.'N'y 
i? Xf-;U (1.03 g, 1.76 nimol)c?)THF (15 ml) 

(7 ml) ji^jgastziN ■mA\Lfi')'^^-M%m 

(5.3 ml, 5.3 mmol) ^JlO;c., MlST 1 B#HJi#L/'v:. 
RiCffllSrlN iSR7f<^§JRT'*WL, Pffix-f/PTlftai 

^^^97-^- (ittitxf-;i') x^m^x. ^m%^\m. 

%tLTf#;t. %9iiig, (IR$99Z) 
'H-NMR (CDCI3) d\ 0.88 (3H. m), 1.26 (8H, m), 1.6 
0 (2H, m), 1.87 (2H, s), 2.22 (3H, s), 2.47 (2H, 
t. J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz). 3.27 (2 
H. n), 3.86-4.00(4H, m). 4.81 (IH. t. J = 7.2 Hz). 
5.91 (IH. d. J =3.4 Hz), 6.03 (IH, d, J = 3.4 H 
z). 6.70 - 6.87(6H, m).7.19 - 7.34(7H.d). 

(2) (2R)-2-{4-(5-;<f-;l-l-(4-'vr^yU7 xr./prn 
tVU) -IH- h'D-;P-2-^ /U) 7 X /=«E- v-J -3- 7 X -)VT 

(2R)-2- {4-[5->< f-;U-l-(4-'\r^/l'7 x -tVTxx tf/W 
-lH-h*n-;i^-2-'f ;H 7 X y ^ i^l-3-7 x-zl-rnyN'y 
i! (%9 mg. 1.74 miB0l)<7)x^'y-;L' (10 ral) fgjgtC 
IN 7j<if^t.th'J'>i>,-x:J'y-;W§?S (1.71 ml, 1.71 

WWS-Hflct LTft/c. 740 mg. (1R^0%) 
'H-NMR (DMSO) S\ 0.84 (3H. m). 1.25 (8H. m). 1.52 
(2H. b). 2.03 (3H. s). 2.50 (2H. m). 3.14-2.86 (2 
H, m), 4.25 (IH, dd. J = 9.2 Hz J = 2.8 Hz). 5. 03 
(2H. s). 5.87 (IH. d. J = 3.0 Hz), 5.94 (IH. d. J 
= 3.0 Hz). 6.70(4H. t, J = 9.2 Hz) ,7.00 - 7.29(9 
H. b). 

[02 1 3] ^M(?I18 1 

(2R)-2-{4-(l-(4' -Xf-;U-I,r -h'7x-yM-'f;l/y 
f-;U) - 5-.X ^/l'-lH-h*0-;l.-2-^ /H 7 X y =ip i'} -3- 
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(1) 4' -Xf-;l/-l,l' -h'7x-;P~4-;^f-;l^r;U3- 
;u 

4' -Xf-;P-4-t'7iX;U;<^;U,-KyS!*>/i,, mtm7 9 
<7) (1) fcliaMcLT. S6<F!t*lS:ll#fc LTfl/v:. IR 
* : lOOX 

'H-NMR (CDCI3) d: 1.28 (3H, t. J = 7.8 Hz). 1.71 
(IH, m). 2.68 (2H. q.J = 7.8 Hz). 4.73 (2H. d. J = 
5.4 Hz). 7. 26 - 7.62 (SH. m). 
IR (KBr) cm-i : 3270. 2926. 2851. 1449. 1001. 800. 

(2) 4' -Xf-/l/-l,l' -t'7x-;l-4-^f- 
ll- 

4' -x-^;P-l.r s.-)V-\-)i.^)Vr)V3-)\'i)^ 

t^. mmii9(7^ (2) mmzLx. m%m^t 

LTfiTt, : lOOZ 

'H-NMR (CDCI3) S: 1.28 (3H. t, J = 7.8 Hz), 1.71 
(IH. m). 2.68 (2H, q.J = 7.8 Hz). 3.00 (3H. s). 5. 
28 (2H. s).7.23 - 7.60 (8H, m). 
IR (KBr) cr' ; 3025 . 2924 . 2851. 1449, 1354. 117 
5. 929. 816. 

(3) 2-(4' -Xf-/P-l.r -t'7x-;l/-4-;^f-;|.)-lH- 

A y-f >H-;w-i.3(2H)->''jj-y 

4" -xf-;P-l.r -t'7x-;t~4-;^f-;u*> 
(o. Il*fi0l]7 9<7) <3) tIaimcLT, ^mi^m/^t 
LXW^, W : 613! 

iH-NMR (CDCI3) S\ 1.26 (3H. t. J = 7.5 Hz), 2.68 
(2H. q. J = 7.5 Hz). 4.88 (2H. s).7.24 - 7.87(12 
H. m). 

IR (KBr) CB-i : 3029. 2968. 2880. 1717. 1500. 139 
7, 1346, 1091. 943. 715. 

[0 2 14] (4) 3-(4' -xf-;P-l.r -t'7x-;l.-4- 
;<f-/l');<f-/|/rsy 

2- (4' -X.^)V-\X -h'7xX/l.-4-;<f-;l^)-lH-< y 
^>'K-/P-1.3(2H)-i''^>*>4,, %imi9(r) (4) t 

wm,zLx. ^mA^Wi?-ti,xwz. ir$:ioos; 

iH-NHR ((DCU) 8\ 1.28 (3H. t, J = 7.4 Hz). 1.63 
(2H. s), 2.68 (2H. q.J = 7.8 Hz). 3.91 (2H. s),7.2 
5 - 7.58 (8H. m). 

IR (KBr) cB-> : 2961. 2870. 1498. 1456. 1400. 132 

7, 931, 806. 

(5) 2-(4-'s>-i^';i/^^i'7x-;l/)-i-(4' -x^;n. 
r -h'7x-;P-4-;<^;i^) - 5-;<-?-;i/-lH-ea-;u 

3- (4' -Xf-/U-l.r -t'7x-;M-^f-;W>f-;l'r5 
y*^^.. %W\19<n (5) fcP^lcLT. SWife^il 

tt#/c. : 58!!; 
'H-NMR (CDCI3) 8\ 1.26 (3H. t. J = 6.9 Hz), 2.17 
(3H, s), 2.68 (2H. q.J = 7.8 Hz). 5.04 (2H. s), 5. 
13 (2H. s), 6.04 (IN, d, J = 3.4 Hz). 6.15(1H, d. 
J = 3.4 Hz). 6.93, (4H. m). 7.26 - 7.52 (13H. n). 
IR (KBr) cm-' ; 3030. 2964, 2864, 1609. 1523. 124 



2. 1175. 1020. 812. 

(6) 4-(l-(4' -Xf-;U-l,l' -t'y 3.-/1-4-^ 
/l^)-5-^f-/P-lH-h-o-;l^-2-^ M 7 x 
2-{4-Kyi^fl'^^i^7 x.-M -l-(4' -x^;p-l.r - 
t'7x-;U-4->f-;l^)- ^p<f-/P-lH-f o-yP*>tf>. H 

mm7 9<r) (6) tmmzLx, smu^mt^itLxn 

tz. IR$: lOOZ 

'H-NMR (CDCI3) d: 1.27 (3H, t. J = 7.8 Hz). 2.17 
(3H, s). 2.70 (2H, q,J = 7.8 Hz), 5.11 (2H. s). 6. 
04 (IH. d. J = 3.6 Hz). 6.16 (IH. d. J = 3.3 Hz). 
6.75 (2H. d. J = 8.7 Hz), 6.% (2H. d, J = 8.1 H 
z). 7.17 (2H. d,J = 8.4 Hz), 7.26 (2H. d, J = 6.3 
Hz). 7.49 (4H. n). 

IR (KBr) CB-' ; 3023, 2968, 2930, 2870. 1525. 140 
0. 1260. 1171, 840. 760. 

(7) (2R)-2-{4-(l-(4* -Xf-;l.-l,l' -t'7 x-;l/-4-f 
yM^;i/)- 5-.x-?-;l^lH-eD-;u-2-^;u)7xydfi^) 
-3-7x-/I/7*nA*yi! x.^tl- 

4-a-(4' -Xf-/l^l,l' -h'7x-/P-4-'f;Mf-yW)-5- 

^f-;i-iH-fo-/i/-2-'f ;p)7x /-;i-*><o, mmmi 
9<n (7) mmzLx. mm^w^t\^xwz. nx 

^:37X 

'H-NMR (CDCI3) S; 1.33-1-12 (6H, m), 2.15 (3H, 
s), 2.70 (2H. q. J = 7.6Hz). 3.23 (211. m). 4.16 (2 
H, q. J = 7.2 Hz), 4.74 (IH, t. J = 7.2 Hz). 5.09 
(2H, s). 6.00 (IH. d, J = 3.8 Hz), 6.13 (IH. d. J 
= 3.6 Hz), 6.74 (2H. d, J = 8.8 Hz). 6.92 (2H, d, 
J = 8.6 Hz), 7. 14 - 7.52 (13H, m), 
IR (KBr) cm-' ; 3030, 2%7, 2899, 1751. 1522, 128 
0. 1240. 1084. 1030. 837, 760. 

[0215] mms, 2 

(2R)-2-{4-(l-(4' -xf-/P-l.r -h'7x^;l-4->f;M 
f-/P) - 5-;< f-;P-lH- 1 n-;p-2-'Y yp) 7 x y =^ >-> -3- 
7x-;l^7*n>'<yK •fV^)^L. 

(1) (2R)-2-{4-(l-(4" -Xf-;l-l.r -h'7x-;U-4-< 
^M- 5-;< ^;t~lH-tf o-;U-2-'f ;P) 7 x y ^ i^) 

-3-7x-;U7'ny\*>'Si 

(2R)-2-{4-(l-(4' -X-?-/l^l.l' -t'7x-yl/-4-fyM 
f-;l/)- 5-.Xf-;P-lH-trn-/l^2-'f /W 7xy^>'}-3- 

7x-;uraA->-i! xf-/UA>^>. Hiiififiajsotfo (1) 
tmz\.x. mm^wmt Lt^#7t. ir* : 96!!; 

'H-NMR (CDCI3) 8\ l.ZI (3H. t. J = 7.8 Hz). 2.15 
(3H. s). 2.70 (2H. q.J = 7.6 Hz). 3.23 (2H. m), 4. 
74 (IH, t. J = 7.2 Hz), 5.09 (2H. s). 6.00(1H, d, 
J = 3.8 Hz). 6.13 (IH, d, J = 3.6 Hz), 6.74 (2H, 
d. J = 8.8 Hz). 6. 92 (2H. d. J = 8.6 Hz), 7.14 - 
7.52 (13H. m). 

IR (KBr) cm-i : 3028 . 2%4. 2855. 1725. 1524. 123 
8. 1084, 812. 733. 

(2) (2R)-2-{4-(l-(4' -Xf-zl-l.r -h'7x-;U-4-^ 
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(2R)-2-{4-(l-{4' -xf^;U-ur -t'7x-;U-4-^yM 
5-^ ^;l/-lH-fcr n-;i.-2->f ;P) 7 x y -3- 
7x:i;UrnA-y^*>4>. Il*fe<?ij8 0^ (1) tmmiz 

IX. smm»t Lx'i%fz. urn : 99% 

»H-NMR (DMSO) d; 1.20 (3H. t, J = 7.6 Hz). 2.07 
(3H, s). 2,65. (2H, q.J = 7.6 Hz). 3.14-2.93 (2H, 
m). 4,34 (IH. dd. J = 9.2 Hz J = 3.0 Hz). 5.11 (2 
H. s). 5.91 (IH. d. J = 3.2 Hz). 5.98 (IH. d. J = 
3.6 Hz), 6.70 (2H. d. J = 8.8 Hz). 6.88 (2H. d. J 
= 8.0 Hz). 7.05 - 7.28 (9H. in),7.56 (4H, m). 
Ttm-^Vfm C35H32N03Na-1.5H20fcLT 
ffaffi: C. 74.45; H. 6.25; N. 2.48. 
mim: C. 74.03: H. 5.90: N. 2.09. 
[0 2 16]^)»<?!J83 

(2R)-2-((4-(5-;<f-;l-l"-[(4* -rnhVl^-l.l' -t'7x 
;i/)^ f';i/]-lH-t:n-;l/-2->f M 7 x-/W;t 

(1) 4' -rut^/iz-Li' -t7x-;M-;<^;^r/l-a- 

4' -rDe;^-4-t'7x::i;l';<7;L'."KyBt*^<b. mt^mi 
90) (1) t|il«CLT. Bmmmi^tLXntz. iR 
m : lOOZ 

iH-NMR (CDCI3) d: 0.98 (3H, t. J = 7,2 Hz). 1.67 
(2H. m). 2.63 (2H. t.J = 8.1 Hz). 3.49 (IH. s), 4. 
73 (2H. s). 7.19 (2H, d. J = 8.0 Hz), 7.24- 7.60 
(8H. id). 

IR (KBr) cm-i : 3248. 2953, 2870. 1491. 1400, 104 
9, 1013. 800. 

(2) p<i/;l/i? 4' -rntVP-l,r -h'7x:::.;U-4-p(f' 
;u 

4' -rntVP-l.r -e7x:::;P-4-;<^;UT;H?-;L'A^ 

mmm7 9a) (2) tmmizix. mmmi^t 
Lx'i^fz. m:m% 

iH-NMR (CDCI3) a\ 0.97 (3H, t. J =^ 7.2 Hz), 1.67 
(2H. t, J = 7.6 Hz). 2.63 (2H. t. J = 7.4 Hz). 3.0 
0 (3H. s), 5.28 (2H, s), 7.23 - 7.60 (8H. m). 
IR (KBr) cri ; 2955 . 2930 . 2870. 1498. 1352. 117 
3. 1005, 914. 804. 

(3) 2-(4' -rnbVU-l.r -t''7x-;l'-4-;<f-;U)-lH 
->f y >f y H-;U-l,3(2H)-i;:tV 

4' -TDtVP-l.r -t'7x-7l/-4-^f";l/*^ 

mmm7 9co (3) tmmiztx. smmi^t 

ixntz. m : 24% 

iH-NMR (QCI3) d; 0.% (3H, t, J 7.2 Hz). 1.65 
(2H. □), 2.61 (2H. t.J = 7.2 Hz). 4.89 (2H. s). 7. 
22 - 7.89(12H. m). 

IR (KBr) cri ; 3209 . 2959 . 2870. 1720. 1397. 130 
8, 1089. 939. 714. 



[ 0 2 1 7 ] (4) 3-(4' -rot/l-l.r -t'7x-/l/-4 
->^;u)^f';ur5y 

2 - (4' -rot/lz-l.r -t"7xX;U-4->^;P)-lH-^ 

y>f yH-;u-i.3(2H)-x^y*^/?>. mmm7 9<7y (4) 

tmzix. mmimi^tLxnt:. um-.m 

41-NMR (CDCI3) d; 0.97 (3H, t, J = 7.4 Hz). 1.70 
(2H. in). 2.63 (2H. t.J = 7,4 Hz), 3.91 (2H. s).7.2 

3- 7.61 (8H. m). 

IR (KBr) cri ; 2959 , 2870. 1558. 1498. 1398. 130 
5, 801. 

(5) 2-(4~<yx>5r:^>'7x::i;U)-l-(4' -rntf/l/- 
l.r -t:7x:::;U-4-;^f";l^) - 5-;^f"/l-lH'h*c7-/^ 

3- (4' -ra tVI/-l.r -f 7x:::;l^4-;<f';W;><f-;Ur 

^yf)'^. mm\7 9(^{5) tmm^zLx. mmt: 
mf^t Lxm. m : 56% 

»H-NMR (CDCI3) d\ 0.97 (3H, t. J = 6.9 Hz). 1.63 
(2H. m). 2.17 (3H, s).2.62 (2H. t. J = 6.9 Hz). 5. 
04 (2H, s), 5.12 (2H, s), 6.03 (IH, d, J =4.2 Hz), 
6.17 (IH. d. J = 3.3 Hz), 6. 89 - 7.52 (17H, m), 
IR (KBr) cr» ; 3037 , 2959, 2870. 1524, 1240, 102 
4, 835, 758, 

(6) 4-(5-;<^/l/-l-((4' -rntf7l/-l.r -f7x::^;U 
-A-^ )V)>(f')i^]-5-:^ f';L-lH-t'D-;l^2-< /W 7 x y 

2-(4-<y£/';l/:t^>'7x-;W -l-(4* -7*nhVU-l, 

1' -h'7x3;;l^-4-yf";W) - 5-;^f^/U-lH-h'n-yP;0^ 

mmm7 9<^ (6) j:iii«tcLT. mmma^i: 

LTftTt. IR$: 1002; 

iH-NMR (CDCI3) d; 0.96 (3H. t. J = 7.4 Hz). 1.67 
(2H. q. J = 7.4Hz), 2.17 (3H. s). 2.62 (2H. t. J = 
7,4 Hz), 5.11 (2H, s). 6.03 (IH. d. J = 3.4Hz), 

6.16 (IH, d, J = 3,2 Hz), 6.75 (2H. d. J = 8.8 H 
z), 6.96 (2H. d. J= 8.2 Hz). 7.15 - 7.53 {8H. m). 
IR (KBr) cr» ; 3024 , 2959. 2870, 1526, 1400, 126 
0. 1170. 839. 796. 

(7) (2R)-2-((4-[5-;^f-;l/-l-((4' -rotr;U-l.r 
7 X ^/U-4-^ ;l/) y -IH- b'n -yu-2->f ;W 7 x 
;l/):t^>')-3-7x::./urnyN">'gg xf-;U 

4- (5-y'f-;U-l-((4' -7-ne;l/-l,l' -f7x:::;U-4->f 

;u)y f-;u)-5-y f-zu-iH-f n-;u-2->f fu] 7 x y-;u 
A^^>, mmm7 9(7) a) tmm^zLx. m^i:mi^ 

iH-NMR (CDCI3) a\ 0.96 (3H, t. J = 7.4 Hz), 1.16 
(3H. t. J = 7.2 Hz). 1.69 (2H. q. J = 7.4Hz). 2.15 
(3H, s). 2.65 (2H, t, J = 7.4 Hz). 3.24 (2H. m). 

4.17 (2H. q. J = 7.2 Hz), 4.74 (IH, t, J = 7.2 H 
z), 5.08 (2H, s),6.01 (IH. d. J = 3.4 Hz). 6.14 (1 
H. d. J = 3.4 Hz). 6.75 (2H. d. J = 8.8Hz). 6.97 
(2H. d. J = 8.2 Hz). 7.14 - 7.52(13H. m). 

IR (KBr) cra-i : 3088. 2959. 2870, 1752. 1524. 124 



(6 2))02-1211S6 (P2002-121186A) 



0. 1186. 1082. 912. 742. 
[0 2 181 ^Jfi^l84 

(2R)-2-((4-(5-;<^;i'-l-((4' -rofyM.l' -t'7x 
- ;l^4->f fi,) f-^W-lH- tn-;W-2-< ;W 7 x ~)V) 
=JrH-3-7x-;PrDA*>-gS ■^hh'J'^A 

(1) (2R)-2-«4-(5-^^;p-i-[(4' -rDt:;t-i.i' - 
h'7 X -;p-4-^ .X -IH-t D-;l-2-Y /U) 7 x 

(2R)-2-((4-(5-;'<-f-;U-l-((4' -rnhVl-l.l' -t'7x 
-/M-'f >V) > f-;l^)-lH- l^o-;P-2-'f lV\ 7 x -/P) Jf 

«o (1) tisitntcLT. mm^mtLxwz. u 

*:94% 

'H-NMR (CDCI3) 5: 0.96 (3H. t. J = 7.4 Hz). 1.69 
(2H, q. J = 7.4Hz), 2.15 (3H, s). 2.65 (2H. t, J = 

7.4 Hz), 3.24 (2H, m). 4.74 (IH, t, J = 7.2Hz). 
5.08 (2H, s), 6.01 (IH. d. J = 3.4 Hz). 6-14 (IH, 
d. J = 3.4 Hz), 6.75 (2H. d. J = 8.8 Hz). 6.97 (2H, 

d. J = 8.2 Hz), 7.14 - 7.52 (13H, m). 
IR (KBr) cr' ; 3028 , 2%1. 2870. 1723. 1524. 123 
8 . 912 , 743. 

(2) (2R)-2-((4-(5-.Xf-;l-l-((4' -rDt/H.l' -f 
7 X -lV-\-i IV) :>( f-;P}-lH-t:p-;W-2->f /U] 7 x - 

(2R)-2-((4-(5-^f-;U-l-((4' -7'alf/l-l.r -h'7x 
-/M-< Mjii'/VhlW-h'a-lV-Z-'i ;W 7 X -lU) :t 

^>-)-3-7x-;i.-rDA->is«»4., mmm8o<^ (2) 

'H-NMR (DMSO) d; 0.90 (3H, t. J = 7.4 Hz). 1.60 
(2H, id), 2.07 (3H, s),2.65 (2H, ni). 2.93 - 3.14 
(2H, n), 4.30 (IH, dd, J = 9.2 Hz J = 3.0 Hz), 5.1 
2 (2H, s), 5.91 (IH, d, J = 3.2 Hz), 5.98 (IH, d, 
J = 3.6 Hz), 6.70(2H, d, J = 8.8 Hz), 6.89 (2H, d, 

J = 8.0 Hz), 7.04 - 7.58 (13H, iii). 
TcS^i-Wffi CagHaiNOsNa-l-SHzOi: LT 
nnH: C. 74.72: H, 6.44; N. 2.42. 
H^ffi: C. 74.23: H. 6.06; N, 1.92. 

[0219] HSfi^JS 5 

(2R)-2-((4-(l-(4' -rot;|/-l. r -7x-/W7'Df 
;U)-5-^ f-/P-lH-eo-;|/-2-'f fV) 7 x 3j-^i^)-3 

(1) (2E)-3-(4' -roe/u-l. 1' -7x~MraKy 

6 9(0(1) tmizix, 

IR45 : lOOZ 

'H-NMR (CBClg) S; 0.88 (3H. t. J = 7.4 Hz). 1.32 
(5H, m). 1.58 (2H. in). 1.70 (2H, q, J = 7.6 Hz), 2. 
63 (2H, t, J = 7.8 Hz). 4.29 (2H. q. J = 7.0 Hz), 
6.41 (IH. a), 7.26 (2H. m). 7.60 (6H. in),7.74 (IH, 



s). 

IR (KBr) cr' : 2961, 2932. 2872. 1738. 1633. 126 
9. 1175. 1030. 912. 743. 

(2) (2E)-3-(4' -rntf;i/-i. r -7 x-fvyrxDj^y 

(2E)-3-(4' -roe;n. 1' -7 x-Mra^yfA 

x.i-ivi)>io. m&megff) (2) tmrnizix. Em 

'H-NMR (CDClg) d; 0.88 (3H. m). 1.26 (3H, in). 1.5 
8 (2H, m), 2.60 (4H. q. J = 7.8 Hz). 2.99 (2H. t. 
J = 7.8 Hz). 4.15 (4H. m). 7.25 (4H. in).7.48(4H. 
m). 

IR (KBr) cm-i ; 2959. 2930. 2870. 1736. 1499. 127 

1. 1179. 1028. 970. 804. 

(3) 3-(4' -rDt;i/-i, V -7x-;i/)7*D>'NV-;i' 
(2E)-3-(4' -7*otr;u-i. 1' -7 x=.H')Taj<yil^ 

mmme9(r) (3) mmzLx. nm^ 

^m?kt LXWz. : lOOX 
iH-NMR (CDCI3) d: 0.97 (3H. t. J = 7.4 Hz). 1.66 
(2H. m). 1.92 (2H. ni).2.62 (2H, t. J = 7.4 Hz), 2. 
75 (2H. t. J = 7.4 Hz), 3.71 (2H. t, J = 6.6Hz). 
7.25 (4H, Hi).?. 48 (4H. n). 

IR (KBr) cm-i ; 2928. 2870. 1499. 1454. 1377. 105 
9. 794. 

[022 0] Wyti'flM 3r(A' -7"Pt:;P-l. T -7 

x-;i')7*oe;u 

3-(4' -7*De;p-i. r -7 x=~)V)r\3J'^j-iv-h^h. 
nmmi>9<7i (4) tmmzLx. m^immfntL 

XWz, IR* : 69!!: 

iH-NMR (CDCI3) 5-; 7.50 (4H. s). 0.97(3H. t, J = 
7.4 Hz). 1.66 (2H. id).2.04 (2H. m). 2.62 (2H. t. J 
= 7.2 Hz). 2.78 (2H, t. J = 7.2 Hz). 2.99 (3H. 
s). 4.25 (2H, t, J = 6.6 Hz), 7. 22 (4H, i). 
IR (KBr) cm ' ; 2955. 2870. 1498. 1466. 1348. 117 

2. 956. 804. 

(5) 2-(4' -ru\:)]/-\, r -7x-;i/rDe/w-iH-'f 

y ^ y H -;w-i . 3- (2H) y 

yii'ivw. 3- (4" -rotryu-i. i" -7x-;i^)7"Dt:/p 

mm(>9<n (5) bnmzLx. ^mn^^m 

LXWz. IR* : 86% 
'H-NMR (CDCI3) S; 0.97 (3H, t, J = 7.4 Hz). 1.65 
(2H, m). 2.07 (2H. iii).2.65 ( 2H. t. J = 7.2 Hz). 
2.76 ( 2H. t. J = 7.2 Hz). 3.76 (2H, t. J =7.0. H 
z). 7.20 - 7.85(12H, m). 

IR (KBr) cr' ; 2955. 2870. 1713. 1498. 1397. 105 
5. 912. 742. 

(6) 3-(4" -rotr/i^-i. 1' -7x-;i.')roe/i.T5y 
2-(4' -rne;i^-i, 1" -7x-;urDtr;i^)-iH-<y-< 

>'h'-/U-1.3-(2H)-i^':t>'*»4>, ^im69<r> (6) t 
RttttT, '^mniimmt LX%fZ. JR* : 94X 



(6 3) )02-1 21 186 (P2002-121 186A) 



■H-NMR (CDCI3) d: 0.93 (3H, t. J = 7.4 Hz), 1.62 
(2H. m). 1.73 (2H. in).1.95 (2H. s). 2.81-2.57 (4H. 

m). 3.49 (IH. s), 3.69 (2H. t. J = 7.0. Hz). 7.24 

(411, in),7.50 (4H. b). 

IR (KBr) cr' ; 2930 , 2870. 1572. 1499. 1377. 133 
8. 1057. 802. 

[022 1] (7) i-(4' -rne;n, 1' -7 3:~/Ur 
u t;l.)-2-;^ f-yL'-5-(4-( (7 x:^;M ^fl):^^^^) 7 x 
-;H-lH-fn-;P 

3- (4' -rntf/l-l. 1" -7 jL-Mrai^/ur S.yf}^ 

iH-NMR (CDCI3) S: 0.96 (3H. t, J = 7.4 Hz), 1.67 
(2H. m), 2.27 (3H, s).2.52 (2H. t. J = 3.2 Hz). 2. 

62 (2H, t, J = 3.2 Hz). 5.01 (2H. s). 5.92(1H, d. 
J = 3.4 Hz). 6.02 (IH. d, J = 3.4 Hz). 6. 92 - 7.51 
(17H. m). 

IR (KBr) cr' : 2955. 2930, 2868, 1522. 1423, 125 

2, 1026, 833, 734. 

(8) 4-(l-(4' -rot/P-l, r -7x:::;UrPtr/P)-5- 
;^f-/HH-tro-yU-2-'f /I/) 7xy-yU 

l-(4' -7-atvi'-i, 1' -y x~>]^ro\;M-2-j(i-)i^ 
5-(4-( (7 X i-M ly] 7 x:^/P]-lH-h-D-/U 

t-h. mmm€>9<r>(i) mm^zLx, mimixm 

miXWz, lRst5:1003; 

iH-NMR (CDCI3) d: 0.97 (3H, t, J = 7.4 Hz), 1.66 
(2H, m), 2.36 (3H. s).2.51 (2H. t. J = 3.2 Hz), 2. 

63 (2H. t. J = 3.2 Hz), 3.76 (2H. t. J = 7.8 Hz). 
5.91 (IH. d, J = 3.4 Hz). 6.01 (IH, d, J = 3.4 H 
z), 6.77 (2H. d.J = 8.0 Hz). 7.28 (6H. m),7.51(4H. 

m). 

IR (KBr) cn-i ; 2959, 2930, 2868, 1526, 1499. 140 

0, 1264, 1169, 837, 760. 

(9) (2R)-2-((4-(l-(4' -7*otVH. 1' -7x-;l'r 
D e/U)-5-;>{ ^)i^-m-\izi-)V-2-i IV} 7 X-/W 
v)-3-7x-;l'7'n/N*yi! xf-^U 

4- (l-(4" -rotVl^l. r -7x-;UrDhVU)-5-;<f- 
;u-lH-fc'o-;u-2-'f )l) 7 X y-;W><i> . |IM^J6 

(9) tnmzLX. Umii:mMbLXWz, IR 

iH-NMR (CDCI3) S: 0.97 (3H, m), 1.20 (3H. m). 1.6 
0 (2H. d), 2.22 (3H, s). 2.47 (2H. t. J = 3.2 Hz). 

2.56 (2H, t, J = 3.2 Hz). 3.27 (2H. n), 4.20 (2H. 

q. J = 7.2 Hz), 5.91 (IH, d, J = 3.4 Hz). 6.03 (1 
H. d, J = 3.4 Hz). 6.87-6.70 (6H. iii),7.19 - 7.34 
(7H, m). 

IR (KBr) cm-i ; 2959. 2870, 1752, 1522, 1466. 124 
0. 1182, 1084, 912, 743. 

[0222] mms 6 

(2R)-2-{C4-(l-(4" -rntr;u-i, V -7x:^/urntr 



/P)-5-> f-yU-lH-h-D-;l^2-^ i\A 7 x-/H?r# >')-3 
-7x-;l/7*0''N*yi? -hh'J'^A 

(1) (2R)-2-((4-(i-(4' -rotvu-i. r -7x-/Ur 

Q t;U) -5-^ ^;1-1H- 1 n-;l/-2-< /P) 7 x ~)V] if^ 
>')-l-7 T~)vruj^yM 

(2R)-2-((4-(l-(4" -roe/U-l. r -7x-;U7'atf 
yU)-5-p< f-;t/-lH- t:n-,;U-2-f 7 X ;l-df j^)-3 
-7x:i/U7'nyN'>K xf-;!^*^*^, mimi Offi (1) 

ti^mcLT, m'mt:mmibixwz. tm-.m 

iH-NMR (CDCI3) 0.97 (3H. m). 1.60 (2H. m). 2.2 
2 (3H. s). 2.47 (2H. t. J = 3.2 Hz), 2.56 (2H, t, 
J = 3.2 Hz), 3.27 (2H. ni). 5.91 (IH, d, J =3.4 H 
z). 6.03 (IH, d. J = 3.4 Hz). 6.70 - 6.87 (6H. 
in),7.19 - 7.34 (7H. n). 

IR (KBr) cr' ; 3030, 2930. 2868, 1726, 1522. 149 
6. 1240, 1182. 833. 756. 

(2) (2R)-2-((4-(i-(4' -roe/u-i. r -7x-;ur 

a 1^)1') -5-^ f.;i,~iH-eo-;P-2-^ 7 X ^^/U) 

v)-3-7x-/Prn/\'>'^ ■fh'J^'A 
(2R)-2-((4-(l-(4' -rnt/H, i' -7x-;urDf 
/l^)-5-^f./l^lH-eD-;l'-2-^ ;U] 7 x ~)V):t^ i^)-3 

-7x-;P7*DA'yKA»<j>. mtmioff) (2) tmrniz 

IX. mmimf^bLxn^z. fRm-.m 

iH-NMR (DMSO) S ; 0.91 (3H. m), 1.60 (2H. m), 1.78 
(2H, m). 2.19 (3H, s). 2.58 (2H. m). 3.04 (2H, 
m), 3.46 (2H, m), 3.80 (2H. m), 4.43 (IH, ni),5.78 
(2H. D).6.74 - 7.58 (17H. m), 

[0223] mmma i 

(2R) -2- ( (4-(l-<4-'<y -f/P 7 X ~;U) -5-;< f-zP-lH- 1 
D-;l^2-f /P) 7 z.-tV'M!^>')-3-7 x.zi.)Vruny 

(1) l-(4-'<.>'f-yl'7x-;i')-2-;'<f-y|/-5-(4-[(7x- 

^)\A ^df i') 7 X -;l-) -IH- 1 D-ZU 
4-'<.yf-/L'7x:i;UT 5X1.0 g, 6.2 ramol)tl-(4-^ 
>>'';W:t^>-7x::.yU) -1.4-'^>-:5'>'x5}->'(1.7 «, 
6.02 iiiiioDtp-h/l/Xy;^^!/*^!?-^^*!) (100 mg) 

(DYivy^ymm (40 ml) sr m^jnsijiSiiL/L^f*, m 
^^mm^kUi. n^i'^oAy)i'i>a-7hf^y7^ 

- (^df-ty : »i?X^;l. = 20 : 1) -CWflL. 
LXnrz. 1.76 g. (JR$: 69%) 

'H-NMR (CDCI3) a-, 0.88 (3H, t, J = 7.0 Hz), 1.32 

(4H. m). 1.63 (2H. id).2.13 (3H. s). 2.62 (2H, t, J 
= 7.4 Hz), 4.79 (2H, s), 6.05 (IH. d, J =3.3 Hz), 
6.26 (IH. d, J = 3.3 Hz), 6. 73 - 7.56 (13H, m). 

IR (KBr) cr' ; 2928. 2858. 1522. 1392. 1240. 102 

6. 833. 760. 

(2) 4-(l-(4-^yf-yl/7 x-;P)-5->f-/U-lH-t^n-/U 
-2-'f ;l')7x/-yu 

1- (A-^y^iV 7 X -/l-) -2-.X f-;u-5- (4- C ( 7 X -;u>< 
f-/U):tdr>')7xr:yl^)-lH-tO-yKl.76 g. 4.3 mno 



(h4) )02-121 186 (P2002-121 186A) 



Dcoxf/y-jl (150 ml) mmizm^-^y'J^l^^m (2 

00 mg) iMi. yi^mwrn^Timuc, T^mmt:bi 
L, ^mt:imix. Bmmi:immt ixmz. 1.3 

8g. (iR$:100X). 

'H-NMR (CDCI3) d; 0.88 <3H. t. J = 7.0 Hz). 1.30 
(4H. m). 1.58 (2H. m).2.12 (311. s). 2.61 (2H, t. J 
= 7.2 Hz). 6.05 (IH. d, J = 3.4 Hz). 6.25{1H. d. 
J = 3.4 Hz), 6.60 (2H. in).6.90 - 7.25 (6H, ra). 
IR (KBr) cm-i ; 2928, 2857, 1514. 1395. 1261. 117 
2. 835. 762. 

(3) (2R)-2-((4-(l-(4-'>;yf-;l/7 x-;U)-5-;^f-;t'-lH 
-b-a-;L-2->f 7 X 3f # v')-3-7 X -yurov? 

4- ( 1- (4-'^>'f-;l' 7 X -;!/) -5-y f-/W-lH- f a-fU-2- 
-f;H7xy-;K1.37g. 4.3niii>ol), (S)-2-b Hndfi./ 
-3-7I-;^7'P/^•>-K Xf-/P (1.0 g. 5.1i!Dnol), 1. 

1" -(ryvy7/u-i<-/i')xe'<'jv>- (1.29 g. 5.1 m 

ol). M;7x-;1/;};;^7-^ y (1.34 g. 5.1 iiiiol)<7)h 
yl^xy (5 ml) }MS:80 •Ct'12l)#raj«J|Lfc. ^(0^ 

L. i'U*y;UX^7A^'a-7hX77-f- Cv-^-y-y: 
mmx^H' = 20 : 1) -C'MiSL, BW!|*l&?4tt!Hjt L 
Tf#;t. 670 mg. (IR$:31Z) 
'H-NMR (CDCI3) S; 0.88 (3H, t. J = 7.0 Hz). 1.13 
(3H. t. J = 7.4 Hz). 1.26 (4H, m). 1.58 (2H. m). 
2.10 (3H, s). 2.61 (2H. t. J = 7.2 Hz), 3,19(2H, 
m). 4.12 (211. q. J = 7.0 Hz). 4.69 (IH. t. J = 6.5 
Hz). 6.03 (IH. d, J = 3.4 Hz), 6.22 (IH. d. J = 
3.4 Hz), 6.58 (2H, id).6.89 - 7.29(llH,ni) . 
IR (KBr) cm-i ; 2928. 2857. 1755. 1520. 1236. 118 
2. 1036. 833. 760. 
[0 2 24] 

(2R)-2-( (4-[l-(4-^>-^/P7 x:::yl.')-5-> f-/U-lH-t' 
a~)\,-2-y( 7 X ^ >-) -3- 7 X ^;U7'0 A'y 

(1) (2R)-2-((4-(l-(4-'<y^;W7 x::::;l^)-5-;^f-;i'-lH 
-eu-;U-2-'f /U) 7 X -M Jf^ -»-3- 7 X -Jl^yaJ^ 
y» 

(2R)-2-((4-(l-(4-^>'f-/U7xr./U)-5-^-?-/U-lH-f 
X3-)V-2-i IV] 7 x Tfdf i') -3- 7 X -)Vrr:iJ-^y 
Xf-;K670 mg. 1.35 mmoDcOTHF (15 ml ) t)^'? 

(7 ml) s-^jip?B[i:iN ym^tAo^2.mm 

(4.0 ml. 4.0 iraiiol)S-SD;t. m^X'l^^imitl. f 

mm mmmmx-'^mi, PKxf-;i^Ti*ji5L, is 
mmmmx-^i^t. m^iimrr^^^^i^'^AX'^mL 

7-f- (l^l$xf-;u) tliJSJL?, SW!|S!l?r?6*ictti: L 

Tf#/.\ 621 mg. (IR$ : 99%) 

'H-NMR (CDCI3) d: 0.88 (3H. t, J = 7.0 Hz). 1.26 



(4H. m), 1.58 (2H. ra).2.10 (3H. s), 2.61 (2H, I, J 
= 7.2 Hz), 3.19 (2H. n). 4.69 (IH, t, J =6.5 Hz). 
6.03 (IH. d. J = 3.4 Hz). 6.22 (IH, d. J = 3.4 H 

z). 6.58 (2H. in).6.89 - 7.29 (IIH. m). 

IR (KBr) cm-' ; 2928. 2857. 1726, 1518. 1238. 118 

1. 1084. 833. 760. 

(2) (2R)-2-((4-(l-(4-^y^;l'7 xX;l.)-5-;>{f-;l-lH 
-h'D-yU-2->f /H 7 X >')-3-7 x =.fUrtlJi 

(2R) -2- ( (4-( 1- (4-'^y ^yl^ 7 X x/l') -5-;^ f-;P-lH- f 
7 x-;Wjf *i/')-3-7 x-yi'Toy'^y 

K (621 mg, 1.33 mioDiOX^-y-yU (10 ml) 

IN 7Kg?<t-f h'J'>A-X^'y-;l.?§?a (1.3 ml. 1.3 m 

moi) iMi. w^mtfz. m^iz'-^^-^yiMtx. § 

tmmi^tLXm^. mtK. (IR*:71!» 

'H-NMR (DMSO) S ; 0.85 (3H. a). 1.26 (4H. m), 1.56 
(2H. m). 2.00 (3H. s). 2.59 (2H. m). 2.86 - 3.14 
(2H. m). 4.25 (IH. dd. J = 9.2 Hz J = 2.8 Hz). 5. 

94 (IH. d. J = 3.0 Hz). 6.09 (IH, d. J = 3.2 Hz), 

6.50 (4H. d, J =8.8 Hz). 6.80 (4H. d, J = 8.8 Hz). 

7.00 - 7.29 (9H. m). 

Ttm^tHm CjiHsjNOaNai: LT 

fhffffi: C. 74.98; H, 6.88; N. 2.73. 

HKii: C. .75.61: H. 6.77; N. 2.69. 

1 0 2 2 5 J mms 9 

(2R) -2- ( (4-( 1- (4-'\^ xyl' 7 X X/U) -5-.>< f-;P-lH- f 
m x^;u 

(1 ) l-(4-'sdf j^;l'7 X x;U)-2-> f-/l'-5-[4-[ ( 7 x x 
)V)< ^IV) it^i^]yx. =.IV] -IH- 1 n-;U 
4-A.dfv;l.7xX;l.r5y*»io. mmSKTi (1) t 

nm^zLx. ntm^wmtLxwz, m^-.m 

'H-NMR (CDCI3) d; 0.88 (3H. t, J = 7.0 Hz). 1.32 
(6H. m), 1.63 (2H, m),2.13 (3H, s). 2.62 (2H, t, J 

= 7.4 Hz). 4.79 (2H. s). 6.05 (IH. d. J =3.3 Hz). 

6.26 (IH, d. J = 3.3 Hz). 6.73 - 7.56 (13H. b). 
IR (KBr) cm-' ; 2928. 2858. 1522. 1392, 1240, 102 
6. 833. 760. 

(2) 4-(l-(4-'^dr>^;l'7 xX/k)-5-^^;L'-lH-fn-;l' 
-2-'f;l')7x7-;P 

1- (A-^^ 7 X X/U) -2-.X ■f;l/-5- (4- ( ( 7 X x;U-;>< 
f-;U) :t ^ i^) 7 X Xyl.)-1H- t:Q-;P*» i> . 8 7 

(0 (2) tmizLx. mm^mmtixmc, m 

'H-NMR (CDClj) d; 0.88 (3H. t, J = 7.0 Hz). 1.30 
(6H. m). 1.58 (2H. m).2.12 (3H, s). 2.61 (211. t. J 
= 7.2 Hz). 6.05 (IH, d, J = 3.4 Hz). 6.25(1H. d. 
J = 3.4 Hz), 6.60 (2H, m). 6.90 - 7.25 (6H, m). 
IR (KBr) cm-' ; 2928. 2857. 1514, 1395, 1261. 117 

2, 835. 762. 



(6 5) )02-121186 (P2002-121186A) 



(3) (2R)-2- ( {4- (1- (4-'\^ v;U7 x ~M -5-.J< ^;P-1H 
- tr n-yl^Z-Y yU) 7 x -M ^^'y)-i-7x ny \' 

■^/u)7x/-;u*>tf>. HSfe^JSTO (3) tmmzL 

X. Bm^m^mt Lxmc. m •. 46% 

'H-NMR (CDCI3) d: 0.88 (3H. t. J = 7.0 Hz). 1.13 
(3H. t, J = 7.4 Hz). 1.26 (6H, m), 1.58 (2H. m). 
2.10 (3H. s). 2.61 (2H. t. J = 7.2 Hz), 3.19(2H. 
m). 4.12 (2H. q. J = 7.0 Hz). 4.69 (IH, t. J = 6.5 

Hz). 6.03 (IH. d. J = 3.4 Hz). 6.22 (IH. d. J = 
3.4 Hz). 6.58 (2H. in).6.89 - 7.29 (IIH.id). 
IR (KBr) cm-i ; 2928. 2857. 1755. 1520. 1236. 118 
2. 1036. 833. 760. 

[0 2 26] ^ltSW90 

(2R)-2-((4-(l-(4-'\dE.i^;U7i-yl.)-5-;<f-;l/-lH-f 
D-/U-2-'f M 7 x-zUlTf^ v)-3-7 x-Jl-ra^^y 

m i-hv^A 

(1) (2R)-2- ( [4- [1- (4-^^ iy/l'y X -lU) -5-;< ^;U-1H 
-fU-/l^-2-'f /l-]y x-/l'):^^i^)-3-7 x=.)\^ruJ^ 

(2R)-2-((4-(l-(4-'\d(->-;P7x-;l')-5-^^;l/-lH-e 
D-/l/-2-'f /U] 7 X -M ^-)-3- 7 X -JirxD^^y 

m^mmt ixwc urn ■. m 

iH-NMR (CDCI3) $: 0.88 (3H, t, J = 7.0 Hz). 1.26 

(6H. m), 1.58 (2H. ni),2.10 (3H, s). 2.61 (2H. t. J 
= 7.2 Hz). 3.19 (211. m), 4.69 (IH. t, J =6.5 Hz), 
6.03 (IH, d. J = 3.4 Hz), 6.22 (IH, d, J = 3.4 H 

z), 6.58 (2H, iD),6.89 - 7.29(11H, a). 

IR (KBr) cm-i ; 2928, 2857. 1726, 1518. 1238. 118 

1. 1084. 833. 760. 

(2) (2R) -2- ( (4- (1- (i-^^ 7 X -;u) f-yP-lH 
-h*D-;U-2-'f yH 7 x -/l']:^^i^)-3-7 x-)UyaJ^ 

(2R)-2-( [4-(l-(4-A,^ V7P7 X -tUhS-^ f-;P-lH- tT 
0-;U-2-'f )V] 7 X x) -3- 7 1 -Jl'TaJVy 

s?A>'o. m&m88(7) (2) tnmzLx. mmm 
mt ixntz. m ■. m 

'H-NMR (DMSO) 6 ; 0.85 (3H. m), 1.26 (6H, m). 1.56 
(2H, m). 2.00 (3H. s). 2.59 (2H. m). 3.14-2.86 (2 
H. m). 4.25 (IH, dd. J = 9.2 Hz J = 2.8 Hz), 5. 94 
(IH, d. J = 3.0 Hz), 6.09 (IH, d, J = 3.2 Hz), 6.5 
0 (4H. d. J = 8.8 Hz). 6.80 (4H, d. J = 8.8 Hz). 7. 
00 - 7.29(9H. IB). 

7C5S^*fffl C32H3,N03Na-0.5H20tLT 
Its:®: C, 74.98; H. 6.88; N. 2.73. 
%WM.: C, 75.61; H, 6.77; N. 2.69. 
[0 2 21]mm9 1 

(2R)-2-( U- [l-(4-'vrf-;l'7 X ~lV)-5-3i f-zU-lH-t 



(1) l-(4-^r^/U7x-yU)-2->^;l/-5-(4-[(7 x- 
4-'\r^;U7x:i;PT5>-*><b. %mmsi<r) (1) fc 

iMstc Lt . mvfuimmit Lt#7t. mm •. 66% 

'H-NMR (CDCI3) d \ 0.88 (3H. t. J = 7.0 Hz). 1.32 

(8H, m). 1.63 (2H. ni),2.13 (3H, s). 2.62 (2H. t. J 
= 7.4 Hz). 4.79 (2H. s), 6.05 (IH. d. J =3.3 Hz), 
6.26 (IH. d. J = 3.3 Hz). 6.73 - 7.56 (13H. a). 

IR (KBr) cm-i ; 2928. 2858. 1522. 1392. 1240. 102 

6. 833, 760. 

(2) 4- ( 1- (4-'^7'f-;l' 7 X -IV) -5->>< ^;P-1H- tf n 
-2-^ l\A7xy-lV 

1- (4-N7*^/l' 7x-lV) -2-.X ;U-5- [4- ( ( 7 x -/U;** 
f-;P) ;t^i^) 7 X -/H-lH-h'D-;l.-*> t, . 7 

<n (2) mm^izLx. mm\mmtLx%fz, iix 
$:iooj; 

'H-NMR (CDCI3) 8; 0.88 (3H, t, J = 7.0 Hz). 1.30 
(8H. m). 1.58 (2H. b),2.12 (3H. s), 2.61 (2H. t, J 
= 7.2 Hz). 6.05 (IH. d. J = 3.4 Hz), 6.25(1H, d. 
J = 3.4 Hz). 6.60 (2H. m).6.90 - 7.25 (6H. m). 
IR (KBr) cr' ; 2928. 2857. 1514. 1395, 1261. 117 
2. 835. 762. 

(3) (2R)-2-( (4-(l-(4-^rf-/P7 x ~;W-5-^ f-yU-lH 
-hrD-yl.~2-f M 7 X ~i\A 'y)-3-7 x -iVTo/^ 

4-(l-(4-'\7*^/W7 X -JV)-5-:i< ^;|/-lH-br D-;P-2- 

X. mmmmt ixnf.i> m ai% 

'H-NMR (CDCI3) S: 0.88 (3H. t, J = 7.0 Hz), 1.13 
(3H. t, J = 7.4 Hz). 1.26 (8H. n). 1.58 (2H. m), 
2.10 (3H. s), 2.61 (2H, t, J = 7.2 Hz). 3.19(2H. 
m). 4.12 (2H. q, J = 7.0 Hz), 4.69 (IH. t. J = 6.5 

Hz). 6.03 (IH. d. J = 3.4 Hz). 6.22 (IH. d. J = 
3.4 Hz). 6.58 (2H. m). 6.89 - 7.29 (IIH. ■). 
IR (KBr) cm-' : 2928. 2857. 1755. 1520. 1236. 118 
2. 1036. 833. 760. 

[0228] IIJiM92 

(2R) -2- ( (4- ( 1- (A-^r^ll 7 X -IV) -5-;< f-yP-iH- 1; 
D-/W-2-^ ;H 7 x~)V\:^^i/)-3-7 x~lVruJVy 

(1) (2R)-2-([4-(l-(4-^rf-/P7x-/l^)-5-^.?-;l.-lH 
-h*n-/l-2-< IV) 7 X -IV) i^^r x)-3-7 x -iVTuf^ 

(2R)-2-( (4-(l- (4-'s7*f-;W 7 x -iV) -5-;< ^IV-VA- fcT 
a—lV-2-i IV) 7 X -IV)^^ i^) -3-7 x -iVTuny 

m. xi-ivi)-h, mmm8 8co (d tmmizix. s 

'H-NMR (CDCI3) 8: 0.88 (3H. t. J = 7.0 Hz). 1.26 



(^6) )02-1 21 186 (P2002-1 21 186A) 



(8H. m). 1.58 (2H. in).2.10 (3H. s), 2.61 (2H, t. J 
= 7.2 Hz). 3.19 (2H. m), 4.69 (IH. t. J =6.5 Hz). 
6.03 (IH. d. J = 3.4 Hz). 6.22 (IH. d. J = 3.4 H 

z). 6.58 (2H. a) .6.89 - 7.29(11H. b). 

IR (KBr) cm-' ; 2928. 2857, 1726. 1518. 1238. 118 

1. 1084. 833. 760. 

(2) (2R)-2-((4-(l-(4-'N.7--?-/U7 x-;l^)-5-^f-yW-lH 

- fD-;U-2-'f 7 X >')-3-7 x -Jl'T'u/^ 

(2R)-2-( (4-(l-(4-^r-f X =~)\^)-5-J( f-/l-lH-f 
a-;U-2-f ;W 7 xr:/l/):t^ v)-3-7x-7Uro>'NV 

K*>^>, ^Mwssco (2) tmmzix. mmm 

Wet LTi#/j, IR^ : 73X; 

'H-NMR (DMSO) ff; 0.85 (3H. a), 1.26 (8H, n). 1.56 
(2H. m), 2.00 (BH. s), 2.59 (2H. b). 3.14-2.86 (2 
H. □), 4.25 (IH, dd. J = 9.2 Hz J = 2.8 Hz), 5. 94 
(IH. d. J = 3.0 Hz), 6.09 (IH. d. J = 3.2 Hz). 6.5 
0 (4H. d, J = 8.8 Hz), 6.80 (4H, d, J = 8,8 Hz). 7. 
00 - 7.29(9H. m). 
[0 2 29] ||}£<flJ93 

(2R) -2- ( (4- (1- (4-7r ■f-;W7 X ~;P)-5-;< f-;l^lH-br 
D-;i/-2-'f ;W 7 X -M jT^ i^)-3- 7 x =.)\^ruj'^y 

(1) 1- (4-Jr ^' 7 X -/I') (4- ( ( 7 X - 
;M f-zW Jj- 7 X -IH-l^ a-;U 

4-^^'^;U7x^;l'TS>*^^>, Uteris 7(7) (1) t 

•H-NMR (CDCla) 8; 0.88 (3H. t. J = 7.0 Hz). 1.32 
(lOH. n), 1.63 (2H, ■), 2.13 (3H. s). 2.62 (2H, t. 
J = 7.4 Hz). 4.79 (2H. s), 6.05 (IH. d. J =3.3 H 
z). 6.26 (IH, d, J = 3.3 Hz). 6.73 - 7.56 (13H, 

B). 

IR (KBr) cm-i ; 2928. 2858. 1522. 1392. 1240, 102 
6, 833, 760. 

(2) 4-(l-(4-:t ^' f-;l'7 X f-;W-lH-t o-;P 
-2-^yP)7x7-;U 

l-(4-7i- f-;l/7 X =.iV)-2-^ ^;p-5-(4-[ ( 7 X 
f-;U) i^) 7 X -lH-h*o-;l.A>^ . HM^S 7 
<0 (2) t^«itLr, aW!|*2-f*«!B!lt LT#^. HZ 
$ : 100% 

'H-NMR (CDCI3) 5-; 0.88 (3H. t. J = 7.0 Hz), 1.30 
(lOH. m), 1.58 (2H. m), 2.12 (3H, s). 2.61 (2H. t. 
J = 7.2 Hz). 6.05 (IH. d. J = 3.4 Hz). 6.25(1H. 
d. J = 3.4 Hz). 6.60 (2H, b). 6.90 - 7.25 (6H. 
b). 

IR (KBr) CB-' : 2928, 2857. 1514. 1395. 1261. 117 

2. 835. 762. 

(3) (2R) -2- ( (4- [1- (A-^^ f-;P 7 x =^IV) -5-^ f-zU-lH 

- fD-/U-2-f )V) 7 X 7^df• i/)-3-7 X - /U7*n-'>t 



4-[i-(4-;t 7^;P7 X x;i.)-5-;^ f-/^-lH-t:^-/^-2- 
'f;^)7xy-y^*^^>, S]i(?ii87^ (3) t^mzL 

'H-NMR (CDCI3) 8; 0.88 {3H, t, J = 7.0 Hz), 1.13 
(3H, t, J = 7.4 Hz), 1.58 (2H. m), 1.26 (lOH, m), 
2.10 (3H. s). 2.61 (2H, t, J = 7.2 Hz), 3.19(2H. 
b). 4.12 (2H. q, J = 7.0 Hz), 4.69 (IH. t. J = 6.5 

Hz). 6.03 (IH.d. J = 3.4 Hz), 6.22 (IH, d. J = 3. 
4 Hz), 6.58 (2H, m),6.89 - 7.29(nH.in). 
IR (KBr) cm-» ; 2928. 2857, 1755. 1520. 1236. 118 
2, 1036, 833, 760. 

[0 23 0] ||SfeCT94 

(2R) -2- ( (4-(l- (4- Jj- ^^1^ 7 X c:/!,) -5-;^ ^/t-lH- tr 
u—iV-2-i )V\ y x.—)l'):i^^>')-3-y i.—/\^Tx:i/^y 

(1) (2R)-2-((4-(l-(4-5^:7f•;^7x:l/^)-5-;<f•/^-lH 
-tro-^U-2-^ yl^) 7 X tT^ >')-3-7 x -lirw s' 

ym 

(2R) -2- ( (4- ( 1- (4-5r 7 x -5-^ f-;k- IH- 1 
v-fU-2-'i 7 X :t =^ i^) -3-7 X -;ur a.' \'y 

gi x^;u*><j>, nifiwssiT) (1) tmmizix. s 

fi««:tt*lt!||Jt Ltflit. IR* : 995! 

iH-NMR (CDCI3) d; 0.88 (3H. t, J = 7.0 Hz), 1.26 

(lOH. b). 1.58 (2H, B), 2.10 (3H, s), 2.61 (2H. t. 

J = 7.2 Hz). 3.19 (2H. b). 4.69 (IH. t. J =6.5 H 
z). 6.03 (IH. d. J = 3.4 Hz), 6.22 (IH. d. J = 3.4 

Hz). 6.58 (2H.B).6.89 - 7.29(11H, m). 
IR (KBr) CB-' ; 2928. 2857. 1726. 1518. 1238. 118 
1. 1084. 833, 760. 

(2) (2R) -2- ( (4- (1- (4-:t 7 x ~;l.) -5-^ f-zU-l H 
-fn-;U-2-'f /V] 7 X ~>U]:^^ i')-3-7 x ^/P7d>''? 
ym i-hO^M^ 

(2R) -2- ( (4- ( 1- (4-:t 7 -f ;U 7 X -;U) -5-;^ fvL-lH- tr 

0- /^-2-^ M 7 X -M ^ ^ x) -3-7 X z^ji^yaj-^y 

i?*»A>. mmm88<D (2) trnmiztx, mmi:m 
i^t Lxntz. m : m 

iH-NMR (DMSO) S; 0.85 (3H. m). 1.26 (lOH. m). 1. 
56 (2H, n). 2.00 (3H,s), 2.59 (2H. b). 2.86 - 3.1 
4 (2H. b). 4.25 (IH. dd. J = 9.2 Hz J = 2.8Hz), 5. 
94 (IH. d. J = 3.2 Hz), 6.09 (IH, d. J = 3.2 Hz). 
6.50 (4H, d. J= 8.8 Hz), 6.80 (4H. d, J = 8.8 Hz). 
7.00 - 7.29 (9H. b). 

[0231] mmm 5 

(2R) -2- (4- (5-^ ( h 'j V ^ D (3 . 3 . 1 . 13 • 7 ) T 7 - 

1- f ;M-f/l/)-lH-fn-/U-2-f M 7 jc.~JI'):^^>')- 
3-7x-/l-rD^N*yi? Xf-/W 

(1) 2-;< f-yU-5- (4-( ( 7 X f-yP) :t i^) 7 x - 
;H-l-( h 'J i^:5'D(3.3.1.l3-7)T^'-W;Mf-yU)-lH 



(6 7) )02-121186 (P2002-12118 6A) 



R^tcLT. rnvjimmmi: ixntz. m ■. 44% 

'H-NMR (CDCI3) $: 1.00 - 1,82(15H. m). 2.07 (2H. 

s), 2.34 (3H, s). 5.12 (2H. s). 5.96 (IH. d. J = 
3.2 Hz). 6.04 (IH, d. J = 3.2 Hz). 7.00 (2H,d. J = 

7.0 Hz). 7.27 (2H. d. J = 6.6Hz). 7.34 - 7.47 (5 
H. m). 

IR (KBr) cr' : 2901. 2845. 1524. 1452. 1244. 102 

4, 912. 835. 735. 

(2) 4-(5-;>ff-/l-l-(h Ui^^'D(3.3.1.P.7]r^'-M 
;Mf-;P)-lH-ta-/|/-lH- fD-/P-2-< /P) 7 X y- 

2- ^ f-/l-5-(4-( ( 7 X ^)V) ;t# 7 X 

( h 'J v^' n (3.3. 1. 13- ;M ^iV) -IH-h'D 

m-mtlXWz, 1R$: 100% 

'H-NMR (CDCI3) 1.00 - 1.82 (15H. m). 1.80 (2 

H. s), 2.31 (3H. s). 2.61 (2H. t. J = 7.2 Hz). 5.9 
3 (IH. d, J = 3.4 Hz), 6.01 (IH, d, J = 3.4 Hz). 
6.80 (2H. d. J = 7.0 Hz), 7. 16 - 7.22 (2H. m). 

IR (KBr) cm-i ; 2905, 2849, 1524. 1450. 1223. 110 

I. 912. 742. 

(3) (2R) -2- (4-(5-;< ^)V-\- ( h 'J ^' D (3. 3. 1 . 1^ • ' ) 
f W ;M f-;l')-lH-en-yU-2-^ /U) 7 x-/U);t 
^x)-3-7x-;U7'a>'NVie xf-zp 

4-(5-.>< h 'J ^ a (3. 3. 1. 13. 7 ) r9-i-A ;M 

^/W-lH-tD-ZU-lH-fD-yU-a-f IV] 7 x 7-/1^** 

mm8i<7:> (3) tiii«{cL-c. mmmm 

b Lxm^. IR$ : 49% 

'H-NMR (CDClj) $: 1.82-1.00 (18H. m), 1.78 (2H. 
s), 2.30 (3H, s). 3.27(2H. m). 4.17 (2H. q. J = 7. 
0 Hz). 4.82 (IH. t. J = 6.5 Hz). 5.91 (IH. d, J = 
3.4 Hz). 5.97 (IH, d, J = 3.4 Hz). 6.80 (2H. d. J 
= 7.0 Hz), 7.17- 7.33 (7H. 1). 
IR (KBr) cm-i ; 2903, 2849, 1755. 1734, 1524. 148 
1. 1226. 1180. 1032. 837. 760. 
[0 2 3 2] ||]5t0>J9 6 

(2R)-2-(4-(5-;<f-;U-l-( h 0 v'? d(3.3. 1. 7]-f 
W;M-?-/U)-lH-fD-/U-2-'f;U]7x-;l^)jJ-^j^)- 

3- 7x-;W7'oy?yi? thU'^^-t. 

(1) {2R)-2-(4-(5-^f-yI^-l-(h'Ji'^'o(3.3.1.13-n 
T^^-l-'f ;Mf-;u)-lH-eD-;i^2-</W 7 x-MH 
^x)-3-7 x-;l^rovN>S 
(2R)-2-(4-(5-.Xf-yl/-l-( h U v^' D[3.3. 1. 1^- TJ-f 
1-f IV ^ f-;U)-lH-tn-/P-2-^ /W) 7 x i^)- 
3-7x:iyi'7'nyN->'i? xf-/i.*»/i,. HMMSScO 
(1) t|5l«{cUT, ^imi:mMh\.XWz. U 

'H-NMR (CDCI3) 5: 1.00 - 1.82 (15H. m). 1.78 (2 
H, s). 2.30 (3H, s). 3.27 (2H. m). 4.82 (IH. t. J 
= 6.5 Hz). 5.91 (IH. d. J = 3.4 Hz). 5.97 (IH. d. 



J = 3.4 Hz). 6.80 (2H. d. J = 7.0 Hz). 7. 17 - 7.33 
(711. ni). 

IR (KBr) cr' ; 2905. 2850. 1728. 1522. 1236. 117 
8. 1080. 837. 760. 

(2) (2R)-2-(4-(5-^ f-/U-l-( h ij i/ o (3. 3. 1. 13- 7) 
T^'-l-'f ;M-?-;W-iH-t'o-;p-2-'f M 7 x-;W3j- 
#>')-3-7 x-yUrDZ-^yS -fV) 
(2R)-2-(4-(5-.?< ^/W-l-( h j^^' o (3. 3. 1 . 13 . 7 ) -f 

\-A f-;U)-lH- to-yu-2->f M 7 x -/i^) 
-irys^-ivrunvwi^h. (2) tPJ« 

{=LT. iW!B)S-il«cfcLT#fc. )R$:953: 

'H-NMR (DMSO) d\ 1.00 - 1.78 (15H. m), 2.00 (3H. 
s). 2.86 - 3.14 (2H.ra), 4.31 (IH. dd. J = 9.2 Hz 
J = 2.8 Hz), 5.78 (2H, s), 6.74 (2H, d. J= 7.6 H 

z).7.05 - 7.31 (7H, m). 

T^^^^ C3iH34N03Na-1.5H20tLT 

H-Wii: C. 71.79; H. 7.19; N. 2.70. 

^ffi: C. 71.94; H. 7.16; N. 2.55. 
[023 3] 5ISfiC^J9 7 

(2R)-2-((4-(l-(2. S-i/h Ko-lH-f >t>'-2-</1^)-5- 
^f-/P-lH-h*n-;U-2-f M 7 x -M jf^f >-)-3-7 x 

(1) l-(2, 3-xhHo-iH-^yTy-2-^;U)-2-;^f-/K- 
5- (4- ( ( 7 X ^yl^) :t ^ X J 7 X ^;W] -IH- 1" □ -)V 

2. 3-yt KQ-lH-f y-f>-2>f;U75>*»4., HifiM 

87<7) (1) hwmzirc. ^mskm^fmt^.xm 

fz.m^: 44% 

'H-NMR (CDCI3) d\ 2.34 (3H. s). 3.39 (4H. 1). 5.1 
2 (2H, s). 5.% (IH, d, J = 3.4 Hz), 6.04 (IH, d, 
J = 3.4 Hz), 7.00 (2H, d, J = 7.0 Hz), 7.27(2H. d, 
J = 7.0 Hz), 7.34 - 7.47 (5H. m). 
IR (KBr) cr' ; 2901, 2845, 1524, 1452, 1244, 102 
4, 912, 835, 735. 

(2) 4-(l-(2, Ya-m--^ iVhS-jt^ 
;U-lH-tfD-;P-lH-en-;i-2->f iv] 7 x 

l-(2, 3-yt Kn-lH-^>'T>'-2-^;W-2-jXf-/K-5-(4 
- ( ( 7 X -;M ^/P) ;t ^ 7 X -IH-h- D-;UA> 

mi^msicr) (2) tnmizLx. mmimmn 

tLXm.:. IR^: 100% 

'H-NMR (CDCI3) $: 2.24 (3H, s), 3.39 (4H. ■), 5.2 
1 (IH. m), 5.98 (IH, d, J = 3.6 Hz), 6.02 (IH, d, 
J = 3.6 Hz), 6.83 (2H, d. J = 8.7 Hz), 7.19- 7.29 
(6H. a). 

IR (KBr) cr' ; 2928. 1526. 1485. 1388. 1261. 117 
0. 839, 745. 

(3) (2R)-2-((4-(l-(2, yi^t\^a-l\i-^ yTy-2^ 
;l')-5-> f-;t~lH-tD-;l-2->f ;W 7 X -/I/) >-)-3 
-7x-;L'7'ny\'yK x^;l^ 

4-(l-(2, 3-j.^'t Kn-lH->f >'T>'-2-f ;U)-5-.X-?-;l/-lH 
-eD-;U-lH-eo-;u-2->f ;U) 7 X y , lesfe 
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'H-NMR (CDCI3) 8: 1.20 (3H. m). 2.22 (3H. s). 3.2 
3 - 3.39(4H, m). 4.19(2H. q. J = 7.0 Ite). 4.77 (1 
H, t, J = 6.5 Hz), 5.18 (IH. m). 5.98 (IH.d, J = 
3.6 Hz). 6.02 (IH. d. J = 3.6 Hz). 6.83 (2H. d. J 
= 8.7 Hz). 7.19- 7.34(11H, m). 
IR (KBr) cni-i : 2978. 1753. 1522. 1483. 1389. 123 
8, 1030, 837. 747. 
C02 34 3 |lit<?iJ98 

(2R)-2-((4-a-(2. 3-i^'h Hd-1H-< >'T>'-2>r /W-S- 
;< f-;U-lH- fD-/1^2- 'f y W 7 X -/P) :^dr v) -3- 7 x 

(1) (2R)-2-((4-Cl-(2. S-v-'t KD-IH--^ 

(2R)-2-((4-a-(2. 3->''t h'n-iH-f yf y-2'f /l/)-5- 
;< f-;P-lH- \^u-)V-2-'i M 7 x -yU) :t=Sr-»-3- 7 x 
riyPrn/N'yiS x-f;P*'tf>, IISS0'J8 8cO (1) tP) 

'H-NMR (CDCI3) ff; 2.22 (3H. s), 3.23 - 3.39 (4H. 

m). 4.77 (IH. t. J =6.9 Hz), 5.18 (IH, n). 5.98 
(IH. d. J = 3.6 Hz). 6.02 (IH, d. J = 3.6 Hz). 6.8 
3 (2H. d. J = 8.4 Hz). 7. 19 - 7.34 (IIH. □). 
IR (KBr) cri ; 3030. 2928. 1725. 1521. 1238, 912. 

745. 

(2) (2R)-2-((4-[l-(2, 3->''bHP-lH-'f yry-2-f 
)V) -5- > -f/l-lH- fO-/l/-2-'f IV] 7 X =Jf v) -3 

(2R)-2-((4-(l-{2. 3-vt Yu-VA-^ 
f-yP-lH- to-;l.-2-^ ;W 7 X -/U) ;f ^ j^)-3- 7 X 

-ivru/'^ym^h. mim&B<r> (d mmzL 

'H-NMR (DMSO) d ; 2.00 (3H, s). 3.14-2.86 (2H. m), 
4.31 (IH. dd, J = 9.2Hz J = 2.8 Hz). 5.78 {2H, 
s), 6.74 (2H. d. J = 7.6 Hz). 7.05 - 7.31 (7H, n). 

[0235] mmm9 9 

(2R)-2- {4- (5-^ f-;l/-l- (4-'<.>f-;P yji~f\^:^ -1 
H-fo-;i/-2-'f ;U) 7 X y ^ i/-)-3-7 x zLji^raJ-^y^ 

(1) 4-'<yf-;P7x-;U'<y>'';i/7/U3-/P 

*S'lty-?-!7Ar;WSX'>A (3.95 g. 104 mniol) OTH 
F (50 mi) mmiZi-^y^/\^^MMi& (10.0 «. 52 mmo 
DOTHF (200 ml) >§?gS-0'CTl!lDi, 3f^mM^Uz, 
KJiEii^SrO 'CC^^aim. * (10 ml) ^rtim<^ 
mm^mizmx.. $4>tlN7j<iS-fk->-hU'^^i»7K^?R (30 

ml) mitz, T^mib^i. mimix. a 

WjmimmtlX'^^t.:. 8.76 g, (IR$94 %) 
•H-NMR (COCI3) d; 0.88 (3H, t, J = 6.2 Hz). 1.35 
(4H. m), 1.56 (2H, in).2.60 (2H. t. J = 7.4 Hz). 4. 



64 (2H. s). 7.16 (2H. d. J = 8.0 Hz). 7. 27 (2H. d. 
J = 8.0 Hz). 

IR (KBr) cr' ; 2930. 1458. 1202. 1016. 742. 

(2) 4-^>'^;^7x-;M^;^ 
4-^vf-;t.-7x-/P'<.yx;i^T;i'3-yK8.76 g. 49.0 
nmoDi: b'Jxf-yl-rSy (7.7 ml. 55 mmol) iOTHF (1 

00 ml ) mmz?(i^)\^^^a*) H (3.95 ml. 51mmol ) ?:0 
'CXH^ll, MiAX-mtmit:. SJSJii^^*t;i± 

pKxf-ypT'ttitiit. tmMmmmmmx-Si 

Lx. mmicmmibtx^f^. 13.8 g. (ir^ioo 

%) 

'H-NMR (CDCI3) 8; 0.88 (3H. m). 1.35 (4H. m). 1.5 
6 (2H. m). 2.86 (3H. s). 5.21 (2H. s).7.26 (4H. 
m). 

IR (KBr) cm-' ; 2932, 1354, 1175. 925, 820. 

(3) 2-(4-'<.y^;W7xX;l.;<f-;P)-lH-'f V^yV-lV 
-l.3-(2\{)-i^ty 

4-'<.y^;U7x-;Mf-;K6.97 g. 27.2 mm 
ol) i:7^'yl"f S H;^'J'>i>.(5.03 g, 27.2 mmol) cODMF 

(40 Hi) mmso'cx'3mmwiti. mu-^miyi^ 

(A.^-9-y : PiSxf-yU =5:1) T'flKLT, m 

mim^b Lx%tz. 7.03 g. mmm 

'H-NMR (CDCI3) d: 0.88 (3H, m), 1.26 (4H, 1). 1.6 

1 (2H. m). 2.55 ( 2H.t. J = 7.2 Hz). 4.81 (2H. s). 
7.11 - 7.36 (4H. m), 7.64 - 7.85 (4H. m). 

IR (KBr) cm-' ; 2928. 1712. 1392. 1348, 1101. 937. 
715. 

[0 236] (4) 4-^yf-;l'7xX;Mf-/Pr5V 
2-(4-'<yf-yU7xx;Mf'yP)-lH-'f v-f y K-;i.-i.3 
-(2H)-i;7fy(7.03 g,23 mmoDt t H^i^y-^ftft 
(1.7 ml, 35 mmol)<7)X^'y-yU (100 ml) J§sS3B#|iji 

WLLfz. ^mwL-^imimittv^}'^M.mmzmm 
nL. m.m.-^y^^i^^j^x'mkLfz, ^m^mm 

L. Utm^Wmt LX^f^. 4.02 g. (IR$99%) 
'H-NMR (CDCI3) d: 0.88 (3H, m), 1.26 (4H, m), 1.5 
6 (2H, m), 2.17 (2H, s), 2.58 (2H. d. J = 7.2 Hz). 
3.02 (2H. s).7.15 (4H, s). 
IR (KBr) cm-' : 2928, 1485. 1310. 1019. 818, 744. 
(5) 2-{.\-<yi/lVt^i^y xX;|.-)-5-p<f-/P-l-(4-'^ 
y-fiVy X x;|/7'o hVP)-lH- fD-;i. 
4-'<yf-/l'7xX/Mf-yl'T5y(2.0 g, 11.3 mraoDt 

\-(A-<y-Jivt^>'y x=~tv) -\A-^y9yvi(y 

(3.2 g, 11.2 mmol) tp-h/l^xy;^;W7f;ygJ-7j<W!H!l 
(too mg) c7)hyl/XyjM (30 ml) Sr immmM^ 
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h^yy ('K^-f^ : i^S!Xf-/U = 20 : 1) t'filii 

iWaSrrfittftt LT^tfc. 3.09 g. mm51) 
'H-NMR (CDCI3) d: 0,88 (3H. m). 1.29 (4H, 1), 1.5 

7 (2H. n). 2.13 (3H. s). 2.56 (2H. t. J = 3.2 Hz), 
5.04 (2H. s). 5.06 (2H. s). 6.01 (IH. d. J= 3.3 H 

z). 6.14 (IH. d, J = 3.3 Hz), 6.81- 7.56 (13H, m). 
IR (KBr) cr' ; 2928. 2857. 1528, 1454. 1240. 102 
0. 835. 750. 

(6) 4-(5-.>< f-/U-l-(4-'<.>'f-;P7 x-;Mf-;l')-lH-t: 
o-/|/-2-'f;|/)7xy-;l/ 

2-(4-<y x/PjJ-^ 7 1 -;U) -5-M i-/l^l-(A-^yi- 
;l'7x-;UrPhVU)-lH-h*Q-;K3.09 g, 7.3 mmol) 
COaii>y-)l' (200 ml ) mmi>Z\0%/iyi^^Am (400 

Bg) ^Jdx, *^#ffl§^T}i#L;^c. T-mm^^i 

!bmmmix. smtirinmitLxm^z. 2.4 

5 g, (IR^IOOX) . 

Ml-NMR (CDCI3) S; 0.89 (3H, m), 1.28 (411, a), 1.5 

8 (2H. n), 2.13 (3H. s). 2.56 (2H. t. J = 3.2 Hz). 
3.89 (IH. s). 5.04 (2H. s). 6.00 (IH, d, J= 3.4 H 

z). 6.15 (IH. d. J = 3.4 Hz), 6.72 - 6.84 (4H. 
m), 7.07 - 7.26(4H, m). 

IR (KBr) cr> ; 2930. 2857, 1526. 1400. 1259. 102 
0, 839. 760. 

(7) (2R)-2- (4-[5-^ ^;U-l-(4-^>'^;U7 1 ^/M ^ 

/i/)-iH-t:o-/u-2->f ;W 7 X y ^ v} -3-7 X -/urn 

4-(5-y ^;U-l-(4-^>f-yU7 X -iH-fn- 
;U-2-'f/U)7xy-;K1.5 g. 4.5iiuiiol). (S)-2-t H 
a4fj/-3-7x-;l/rDy'?yi? Xf-/U (I.3 g.6.75 mi 
ol), l.r -(TY'J:fllV:n->l-)i^\f^V i^y (1.7 g. 
6.75 mmol), h 'J 7x-/P;t;;^7 y (1.8 g, 6.75 mm 
ol)Oh;Uxy (7 ml) ^?S[$-80 iCT'mraSSft 

('S'^tfV : Piex^/l. = 15 : 1) t1&i?LT, 

vmimmitix'i^tz. 1.12 g. (112*495;) 

'H-NMR (CDCI3) d; 0.88 (3H. m). 1.26 (7H. m). 1.5 

8 (2H, m). 2.11 (3H. s). 2.56 (2H, t, J = 3.2 Hz), 
3.22 (2H, III). 4.15 (2H. q. J = 7.2 Hz). 4.75 (IH, 
t, J = 7.2 Hz), 5.01 (2H. s), 5.99 (IH, d, J = 3. 

4 Hz), 6.11 (IH.d, J = 3.4 Hz). 6.74 - 6.81 (4H. 

m),7.07 - 7.30 (9H, m) . 

IR (KBr) cm-i : 2930. 2857. 1755. 1523. 1238. 118 
2. 1030. 837. 760. 
[0 2 37] HitCTl 0 0 

(2R)-2- {4- (5-;< ^/ir-i-ii-^yi-juy x -jura t:;u) 
-iH-eD-;p-2-f yp) 7x y ^vl-3-7 x-;urD^\*y 

(1) (2R) -2- {4- (5-;< ^;l-l- (4-^^ y^f-Jly x -/ur o 



tVI.) -IH- t:n-;U-2-'f /H 7 X y v> -3- 7 X xyi/T* 

(2R)-2- {4-(5-;< ^>l/-l-(4-'<:.>'^;P7 x-ykTD hVl^) 
-lH-en-;U-2-'f /W] 7x y ^i/'l-3-7 X x/UroA'v 
K X-f/U (1.12 g, 2.20 mmol)£7)THF (20 ml) t^^- 

y-yu (10 ml) m^jgjistciN 7i<.mitAv^j^y\<mm 

(6.6 ml. 6.6 mmol) ^Mt. SiSt' mSJi^L/S. 
Kie?aSrlN «i8*^?S[T'«t'ftL, ftSixf-zPtlllja} 

h^77-f- (»B!Xf-;l.) T-mSSL, iWltjS-?**^ 
tLTf^/c. 1.00 g. (1IX*94%) 
'H-NMR (CDCI3) 5\ 0.88 (3H, m), 1.26 (4H, m). 1.6 
0 (2H. m). 1.87 (2H, s). 2.22 (3H. s). 2.47 (2H. 
t. J = 3.2 Hz). 2.56 (2H. t. J = 3.2 Hz). 3.27 (2 
H. m), 3.86-4.00 (4H. m), 4.81 (IH. t. J = 7.2 H 
z), 5.91 (IH. d. J =3.4 Hz). 6.03 (IH. d. J = 3.4 
Hz). 6.70 - 6.87 (6H. n).7.19 - 7.34(7H. a). 
(2) (2R)-2-{4-(5-yf-yU-l-(4-'<yf-/W7x-;l'7*n 
tVU)-lH-ep-;l^2-'f /l^) 7 X y=^r v(-3-7xr:;Ur 

(2R)-2- (4-(5-;>< f-yl-l-(4-'<>'f-/U7 x -)Vru t/W) 
-lH-eD-/P-2-f /U] 7 X y i^) -3- 7 X -/UT'D/'nV 
ir (1.00 g, 2.08 miiiol)<7)X^'y-;L' (20 ml) Wmz 
VMm'}crV'}^l.-:Ji9 J~)\'mm. (2.04 mi. 2.04 

SW!HjS-ilf*fc tTt#:^C. 730 mg, ()R$70%) 
'H-NMR (DMSO) d\ 0.84 (3H, m), 1.25 (4H, m). 1.52 
(2H, n). 2.03 (3H. s). 2.50 (2H. b). 3.14-2.86 (2 
H. m), 4.25 (IH, dd. J = 9.2 Hz J = 2.8 Hz). 5.03 
(2H. s). 5.87 (IH. d. J = 3.0 Hz). 5.94 (IH, d, J 
= 3.2 Hz), 6.70(4H. t. J = 9.2 Hz), 7.00 - 7.29 
(9H. m). 

TC^^ffii C32H3,NO3Na-0.5H2Oi:L'r 
fH:(i: C, 74.98: H. 6.88: N. 2.73. 
Il»ffl: C. 75.27: H. 6.54; N, 2.56. 
[0238] HSfefflJl 0 1 

(2R)-2- {4-(l-(4-^^ j/;l^7 xx/uy ^;U)- 5-y -^-/P- 
IH-t: D-;l-2- 'f ;H 7 X y ^ i/-) -3- 7 X -ivru/vy 

(1) 4-^^i^/l^7xX;M^;Ur/l^3-;P 

h > mm 9 9 o ( 1 ) i: wm. 
tt, mimmMthx^ti, ir$: iook 

'H-NMR (CDCI3) 8\ 0.88 (3H. t. J = 6.2 Hz). 1.35 
(6H, m), 1.60 (2H. m),2.60 (2H. t, J = 7.4 Hz), 4. 
64 (2H, s), 7.16 (2H, d, J = 8.0 Hz). 7. 27 (2H, d, 
J = 8.0 Hz). 

IR (KBr) cm-' ; 2928. 1458. 1201, 1012, 810. 

(2) y^/Ui? 3-(4-^dj-S/-yU7xX;l.)7'at';l.' 
4-^^^ ^/)V 7 X x;uy ^)\/TlV^ -iVtp' h , 9 9 
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<7) (2) tmmzLx, smmmtixw.:. nx 
m : ioo:s 

»H-NMR (CDCI3) d: 0.88 (3H, m), 1.26 (6H, m), 1.6 
0 (211. a). 2.93 (3H. s), 5.21 (2H. s).7.20 - 7.35 
(4H, 01). 

IR (KBr) cm-' : 2928, 2857. 1466. 1354. 1174. 928. 
824. 

(3) 2 -(4-'\df 1^71^7 x-ZM^/W-lH-'f V>f y h'- 
?<i^Jl'm 3-(4-^=Jfj^yU7x:x;i')7-nf;l/j!)»<o. MM 

M99o(3) tmmizLx. mmmmtLx% 

/C. IR$:98% 

iH-NMR (CDCI3) d: 0.88 (3H, m). 1.26 (6H, m), 1.5 
6 (2H. m), 2.55 ( 2H,t. J = 7.2 Hz). 4.00 (2H. s). 
7.10 - 7.34 (4H, m), 7.66 - 7.85 (4H. m). 
IR (KBr) cr' ; 2928, 2855. 1717, 1458, 1392. 134 
6, 1082, 937. 715. 

t 02 39] (4) X4-^^i^)U7x=.MX'^)l'Tiy 
2 - (4-'s^ v-zi- 7 X -yp^ f-/P) - IH- ^ y y K -yk-1 , 

3(2W)-j^yi)-i^. mmm9 9cr> (4) tmmizix. 

mmm^t LXWz, m : 1002 

•H-NMR (CDCI3) d; 0.88 (3H. n). 1.28 (6H. n), 1.5 

5 (2H. m). 1.99 (2H, s), 2.58 ( 2H. t. J = 7.2 H 

z). 3.81 (2H, s).7.12 (4H. m). 

IR (KBr) cr' ; 2926. 2854. 1483. 1371. 1309. 101 

9. 818. 

(5) 2-(4-'<.>i^'/l'7rdri'7x-yU)-l-(4-'sdfi.;l.7x 
-/M i-;U)-5-j< f-;l-lH-t°o-;l.' 
3-(4-A.#j//l/7x-;l');<f-;l'7Sy*»^. mim9 9 

<n (5) tisi«{=LT, umn^mwntixnti. ir 

*:665: 

iH-NMR (CDCI3) S\ 0.88 (3H, n), 1.26 (6H, ■). 1.5 
8 (2H. m). 2.13 (3H, s), 2.56 (2H, t, J = 3.2 Hz), 
5.04 (2H. s), 5.05 (2H. s). 6.00 (IH, d, J= 3.4 H 
z). 6.14 (IH. d. J = 3.4 Hz), 6.80 - 7.44 (13H. 
■). 

IR (KBr) cQ-i ; 2928. 2854. 1523, 1242. 912, 743. 

(6) si-li-ji^l]/)- 5--^f-;U-lH- 
eD-/l/-2-'f/W7xy-;l' 

2-(4-^ y i/'/U^i-df 7 1 - ;l/) -1- (4-^4f i^)V 7 x -IV 
;<^;U)-5-;^^;l/-lH-en~;u*»^, mm\9 9^0 

(6) hm\.tLx. mm\m.i^bLxntz. nx 

100!E 

'H-NMR (CDCI3) S; 0.88 (3H, m). 1.26 (6H. m). 1.5 
8 (2H. m), 2.12 (3H, s), 2.56 (2H, t, J = 3.2 Hz). 

3.75 (IH. s). 5.04 (2H. s). 6.01 (IH. d. J= 3.4 H 
z). 6.13 (IH, d, J = 3.4 Hz). 6.70 - 6.83(4H. n), 

7.07 - 7.26 (4H. n). 

IR (KBr) cm-i ; 2928. 2857, 1525. 1261. 840. 760. 

(7) (2R)-2-(4-[l-(4-'^^v-;U7xa;l^>f-;|/)- 5-;< 



^/U-IH- fD-;P-2->f 7 X y 4f M -3-7 X -yuro 
4-(l-(4-^^ x/L'7 i -)V:< 5-->{f-;I^lH-bro 

-;i'-2-'f;i')7xy-;u*>/5>. m^m99<o (7) tm 

m^zix. mmimmkix'm, m-.m 

'H-NHR (CDCI3) d: 0.88 (3H. m), 1.26 (9H. o). 1.5 

7 (2H, m). 2.11 (3H. s), 2.56 (2H. t. J = 3.2 Hz). 
3.23 (2H. m). 4.15 (2H, q, J = 7.2 Hz). 4.74 (IH. 
t. J = 7.2 Hz), 5.01 (2H. s). 5.99 (IH, d. J = 3. 

4 Hz). 6.11 (IH.d, J = 3.4 Hz). 6.73 - 7.06 (4H. 
m).7.10 - 7.30(9H, ni). 

IR (KBr) cr' ; 2928 . 2855. 1753. 1523. 1238. 118 
2. 1028. 837. 758. 

[0240] ^mm 1 0 2 

(2R) -2- 14- (1- (4-^=^r i^fl- 7 x f-;l^) - 5-;^ f-/U- 
lH-h'o-/l.-2-^ >l-)7x.y^i^) -3-7 s.~;Uraj^y 

(1) (2R)-2-{4-(l-(4-'\#i/;l'7x->l';«<^;l/)- 5-> 

f-/u-lH-fn-/i,-2-f Myxy^-y) -3-7 X -yi-ro 

^^yM 

(2R)-2- {4-(l-(4-'sdr 1^/1^7 x-ZMf-;!')- 5-:< "f-lV- 
lH-t:o-;U-2-f /W 7 X y ^ -3-7 xr:/krny><>' 

x^/i^*>^>, mkmioo<r> (1) tnmzLx. 

'H-NMR (CDCI3) S; 0.88 (3H. n). 1.26 (6H. n). 1.5 

8 (2H, m), 2.11 (3H, s), 2.56 (2H. t. J = 3.2 Hz). 
3.25 (2H, in). 4.80 (IH, t, J = 7.2 Hz), 5.02 (2H, 
s). 5.99 (IH. d. J = 3.4 Hz), 6.11 (IH. d. J = 3. 

4 Hz). 6.75 - 6.81(4H, m). 7.07- 7.30(9H. n). 
IR (KBr) or' : 2930, 2856. 1728, 1524. 1238. 912. 
748. 

(2) (2R)-2-{4-(l-(4-A.^v;l'7xx;Mf-;l')- 5-.>{ 
•?-;P-lH-b'n-/u-2->f 7 X y -3-7 x-zUTo 

f^ym i-hv^M, 

(2R) -2- (4- (1- (4-'\^ iy/i^ 7 x ^;U) - 5-> 
lH-eD-/l/-2->f MyxJ^i^) -3-7 X -/I'Tuj^y 

m-h. %mmiooco (2) tmmzLx. @w!t*i2: 

Hfrfc LXWz, IR$ : 77% 

'H-NMR (DMSO) ^: 0.84 (3H, m), 1.25 (6H. m). 1.51 
(2H, m). 2.03 (3H, s), 2.50 (2H, m). 2.87 - 3.15 
(2H, m), 4.25 (IH. dd, J = 9.6 Hz J = 3.2 Hz). 5. 

03 (2H. s), 5.87 (IH, d, J = 3.4 Hz), 5.94 (IH. d. 
J = 3.2 Hz), 6.75 (4H. t, J = 8.0 Hz), 7.04 - 7.2 

9 (9H. m). 

Ttmm^ C33H36N03Na-0.5H20t LT 
H-3Sffl: C, 75.26: H. 7.08: N, 2.66. 
Sliiffi: C. 75.01: H. 6.74; N, 2.44. 

to24 1 ] mmio3 

(2R) -2- (4- (1- (4-i^ o^^r 7 x -iVyi. - 5- 
;< f-/P-lH- tr n-/U-2-< ;H 7 x / ^ >-} -3- 7 x -/Ur 



(?7 1 ) )0 2- 



l 21 186 (P2002-121 186A) 



(1) 4->'^'D'sJri^;U7x-;U^^yl'TyU3-;U 

'H-NMR (CDCI3) S; \.22 - 1.89 (lOH. m), 2.54 (1 
H. m). 4.65 (21. s). 7.19 (2H. d. J = 8.0 Hz). 7.29 
(2H. d. J = 8.0 Hz). 

IR (KBr) cr' : 3270. 2926. 2851. 1449. 1001. 800, 

(2) j^i^/m 3-(4-i^^o'\df>';P7x-yU)^f-;U 

'H-NMR (CDCI3) d; 1.22 - 1.89(10H, m). 2.54 (IH. 
m), 2.93 (3H. s). 5.21 (2H. s).7.20 - 7.35 (4H. 
m). 

IR (KBr) CB-i : 3025, 2924, 2851, 1449, 1354, 117 
5 , 929 . 816. 

(3) 2-(4-j/-^'n's.4f i^;l^7x~;Mf-/l')-lH->f V-f 

>h'-/L~1.3(2H)->'':tV 

j( i'/UK 3-(4- X ^' P'sdf i'/P 7 i > f-;l^*^ 4> , 

'H-NMR (CDCI3) S; 1.22 - 1.83(10H, m), 2.45 ( 1 
H. m). 4-01 (2H, s). 7.13 - 7.65 (4H, m). 7.67 - 
7.88(4H, b). 

IR (KBr) cr' ; 3057, 2926. 2851. 1717. 1392. 134 
6. 1084 939, 716. 

[0242] (4) 3-(4-v^'D's.df j/;l/7x-;l/).Xf-;l/ 

ny 

2 - (4- V ^' o's.df 7 i f-zU) -IH-Y V >f > F 

-;i/-i.3(2H)-y3j->*»4>. iiM^9 9<7) (4) tmmiz 
IX. mmmmnbixnt:. m-.mx 

'H-NMR (CDCI3) 8; 1.48 (5H. m), 1.77 (5H. id). 2.1 

3 (2H. s). 2.48 (IH. m). 3.81 (2H. s).7.21 (4H. 
m). 

IR (KBr) cm-i ; 2922, 2851, 1448, 1383. 1319. 912. 
825. 743. 

(5) 2- (4-^ y 3i—)V)-\-{A-i^if o 
;|/7 1 r:/Mf-;U)-5-.x-f-;i'-iH-tD-;i/ 

^j9 9co (5) tm^zLx. BffjmmmtLx^ 

'H-NMR (CDCI3) $'. 1.21 - 1.83 (lOH. m), 2.13 (3 

H, s), 2.46 (IH. m). 5.04 (2H, s). 5.05 (2H, s). 
6.00 (IH. d. J = 3.4 Hz). 6.14 (IH. d. J = 3.4H2). 
6.81 - 7.44 (13H. a). 

IR (KBr) cm-' ; 2924. 2851, 1522. 1242. 1020. 835. 
733. 

(6) 4-(l-(4-v;?0'\if i/;P7x-^U><-7'/l/)- 5-^f- 
;U-1H- tn-;U-2-f )V] 7 x y-^U 



2- {i-Kyi^';u^ # v- 7 x -;i^)- 1-(4- >- ^' D i^/u 7 
x-7Mf-;l')-5-;<f-;l'-lH-fD-;l.A>(i,. ||]l«?il9 9 
c7) (6) tPimcLT, SW!t5jSr?4^^%i:LTt#;t:, UK 
100% 

'H-NMR (CDCI3) 1.33 - 1.49 (5H. m), 1.71 - 

1.86 (5H, m). 2.12 (3H,s), 2.45 (IH. m), 5.04 (2H, 
s). 6.01 (IH, d. J = 3.4 Hz), 6.13 (IH. d.J = 3.4 
Hz). 6.73 - 6.84(4H, iii).7.10 - 7.18(4H, n). 

IR (KBr) cr' ; 2926, 2851, 1524, 1446, 1260, 117 

1. 840. 762. 

(7) (2R)-2- (4- ( 1- (4- ^' 7 x f-;l/) - 

5-.X ^;l/-lH-t D-;P-2-^ My3i/^=y) -3-7 x - 

4- [1- (4-i^ ^ D'^^ i^yl/ 7 X f-yU) -5-;^ f-;P-lH- 
trn-;U-2-'f;U)7xy-;l'A>A>, mm99(r> (7) 
ilSl^tctr. SWi^jS-jfittit^i: LTt#fc. 1(51^:40% 
'H-NMR (CDCI3) S; 1.61 - 1.85(13H. m). 2.11 (3H. 
s). 2.45 (IH. ■), 3.23 (2H, b). 4.15 (2H, q. J = 

7.2 Hz). 4.74 (IH. t. J = 7.2 Hz). 5.01 (2H,s). 5. 
99 (IH. d. J = 3.4 Hz). 6.11 (IH, d. J = 3.4 Hz). 
6.73 - 7.08(4H, id).7.12 - 7.30 (9H, m). 
IR (KBr) cr' ; 2928, 2851, 1755, 1521. 1280. 118 
1, 1030. 837. 760. 
10 24 31 HilCajl 04 

(2R) -2- (4- (1- (4^^ i/lVy X -iV3t f-ZP) - 5-P< f-tV- 
IH- tr o-/l.~2-< 7 X y # i^l -3-7 X Z.)VrxnjVy 
is -t h 'J >>jU 

(1) (2R) -2- {4- [ 1- (4- >- ^' o A.:^ 7 X -/M f-M - 

5- -X f-yk-lH-trn-;i/-2-^ 7 x y ^^i^} -3-7 x^ 
ivynjiy^ 

(2R) -2- (4- (1- (4-i/ ^' o 7 X =^)V><. ^IV) - 5- 
;<'^;P-1H- \iu-iV-2->{ 7 X y =3f -3-7 x =.)Vr 
u/^ym. X-f/l.A>(i,, ||Jfil5!|l 0 0C7) (1) fcRtttc 

'H-NMR (CDCI3) d: 1.24 - 1.88(10H. m). 2.11 (3H. 
s), 2.46 (IH. b). 3.25 (2H. «), 4.80 (IH, t, J = 
7.2 Hz), 5.01 (2H. s), 5.99 (IH, d. J = 3.4Hz), 6. 
11 (IH. d. J = 3.4 Hz). 6.75 - 6.82 (4H. b).7.09 
- 7.29 (9H. b). 

IR (KBr) cr' ; 2926. 2851, 1726. 1522. 1236. 912. 

743. 

(2) (2R)-2-{4-(l-(4-'s^i^;l'7x-;l'y^;l')- 
f-;l/-lH-lf D-yl^2-'f ;W 7 X y ^ -3-7 x =.)Vru 

(2R) -2- (4- (1- (4-i^ ^ OA..^ 7 x-ll?( "f-lV) - 5- 
;^ ^/W-IH- h'D-yU-2-'f ;U) 7 x y ^ >-) -3- 7 x ~)Vr 

uf^ym^h, mmioo(r) (2) tnmzLx. @ 

'H-NMR (DMSO) 8; 1.33 (5H. b). 1.73 (5H, b), 2.03 
(3H. s). 2.42 (IH, b). 2.87 - 3.15 (2H. b). 4.25 
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(IH. dd, J = 9.2 Hz J = 3.0 Hz), 5.03 (2H,s). 5.8 
7 (IH. d, J = 3.4 Hz). 5.94 (IH, d. J = 3.4 Hz). 
6.75 (4H. t. J =8.6 Hz). 7.01 - 7.29 (9H, id). 
7C«4)-«fffi C33H3,N03Na-H20i:t'C 
If-M: C. 74.27; H, 6.80: N. 2.62. 
m^m-. C. 74.02: H. 6.74: N. 2.42. 

[0 2 44] Uteljyi 0 5 
(2R)-2-(4-(l-(l.l' -t'7x-;M-<yMf-;W- 
f-/MH-fcrn-;u-2-f ;i^)7x/^x}-3-7x-yi/rD 

(1) i.r -t'7x-;u-4-p<^;ur;P3-;P 

LT. m^immt LTt#/j, IR^ : 100% 
'H-NMR (CDCI3) S; 1.22 - 1.89 (lOH. m). 2.54 (1 

H. IB). 4.65 (2H, s). 7.19 (2H. d. J = 8.0 Hz). 7.29 

(2H, d, J = 8.0 Hz). 

IR (KBr) cr' ; 3270. 2926. 2851. 1449. 1001, 800. 

I, 1" -t'yx=.;U-4-^')'iUT>ua-jii)>h^ mim9 

9<r) (2) tmmizix. umummit i-cmz. 
im: 100% 

'H-NMR (CDCia) d; 1.22 - 1.89 (lOH. m). 2.54 (1 
H, m), 2.93 (3H. s). 5.21 (2H. s).7.20 - 7.35 (4 
H. m). 

IR (KBr) cm-" ; 3025. 2924. 2851, 1449, 1354. 117 

5. 929. 816. 

(3) 2-(l.l' -t'7x-ll^A-j(f-M-l^-(V^y\=- 
;U-1.3(2H)-j/'5j-y 

}<i^)m i.r -t'7x-)u-4-j(i-fUi>^t>. ^m9 

'H-NMR (CDCI3) ^; 1.22 - 1.83 (lOH, ni). 2.45 ( 1 
H, m). 4.01 (2H. s), 7.13 - 7.65 (4H. n),7.67 - 
7.88(4H, m). 

IR (KBr) cr' ; 3057 . 2926 . 2851. 1717. 1392. 134 

6. 1084 939, 716. 

[0 24 5] (4) 3-(l.l' -t'7x-/l/-4-.?{f-;l').X^ 

2- (l.r -h'7x:i;l-4-;<f-/l')-lH-f ^/^y\i-iw 

i,3(2H)-i/7)-y*><o, mm99<^ (4) tmmizL 

'H-NMR (CDCI3) d; 1.48 (5H. m), 1.77 (5H. 0). 2.1 
3 (2H. s). 2.48 (IH. n). 3.81 (2H. s).7.21 {4H. 

m). 

IR (KBr) cm-i ; 2922. 2851. 1448, 1383. 1319. 912. 
825. 743. 

(5) 2-(4-^y>''/U:t^v7xr:/l/)-l-(l,r -h'7x- 
;i~4-;<f-;W)-5-^^;U-lH-fD-/U 

3- (i.i' -t'7x-/u-4-><f-;P)><f-;i'rsy*><o, ^ 

mm9 9co{5) tnmizLx. mmim^^tix 



'l%t:. : 60% 

'H-NMR (CDCI3) S; 1.21 - 1.83(10H. m). 2.13 (3H, 
s). 2.46 (IH. m). 5.04 (2H. s). 5.05 (2H. s). 6.0 
0 (IH, d. J = 3.4 Hz), 6.14 (IH. d. J = 3.4H2).6.8 

1- 7.44 (13H, n). 

IR (KBr) cm-i : 2924, 2851. 1522. 1242. 1020. 835. 
733. 

(6) 4-(l-(l.l' -t'7x-/P-4-'f/M^yl')-5-J»<^;l- 
iH-trD-;p-2-'f ;P) 7 X y -lU 

2- (4-<yi/;l/;t=>fi'7x-/W)-l-(l,r -h'7x-;l'-4 
-;^f-;i')-5-.;^f-;U-lH-t:a-;l'*><b. m&m9 9<D 

(6) tmrnizix. smi:mmbLxwz, nx 

'H-NMR (CDCI3) S: 1.33 - 1.49 (5H. m), 1.86-1.71 
(5H. B), 2.12 (3H. s). 2.45 (IH, m), 5.04 (2H, 
s), 6.01 (IH, d. J = 3.4 Hz), 6.13 (IH. d, J =3.4 
Hz). 6.73 - 6.84 (4H. a). 7.10 - 7.18(4H, m). 
IR (KBr) cm-> ; 2926. 2851, 1524, 1446, 1260, 117 
1, 840. 762. 

(7) (2R)-2-{4-[l-(l,l' -h'7x-/l~4-'f;P^f-/U)- 
5-.Xf-;U-lH-fD->»l/-2-< 7 X y =Jf i') -3-7 X -/U 

4- [1- (1 , 1 ' - h'7 X =.jU-4-i IV y( 
eo-;p-2-^;l/}7xy-;PA»<o. lllt^9 9co (7) 

tmizix. Bm^^mmit ixmz, m ■. 40% 

'H-NMR (CDCI3) d: 1.61 - 1.85 (13H, la), 2.11 (3 

H. s), 2.45 (IH, m), 3.23 (2H, m). 4.15 (2H, q, J 
= 7.2 Hz), 4.74 (IH. t, J = 7.2 Hz). 5.01 (2H. s), 

5.99 (IH. d. J = 3.4 Hz). 6.11 (IH, d. J = 3.4 H 
z), 6.73 - 7.08 (4H, m),7.12 - 7.30 (9H, □) . 
IR (KBr) cm-i ; 2928, 2851. 1755. 1521. 1280. 118 

I. 1030. 837. 760. 

[0246] m&m 1 0 6 

(2R)-2-{4-(l-(l,r -t'7x-yW-4-^/Mf-/W- 5-j( 
f-;i^lH-f □-;i^-2-f 7 X y # i') -3-7 x -;1^7*d 

(1) (2R)-2-{4-(l-(l,l' -t'7x-;P-4-'f;Mf-;U)- 

5- >^ -fyU-lH- tf n-;P-2-f /I/) 7 X y i^l -3- 7 X -yL- 
7'n/N-yK 

(2R)-2-{4-(l-(l,r -t'7x-;U-4-'f;l'>f-;W- 5-.X 
f-;w-lH-fo-;i.~2-'f ;W 7 x y ^ •» -3-7 x -ivra 

t, Brnmrnt ix^t:, m 95% 

'H-NMR (CDCI3) d: 1.24 - 1.88(10H, m), 2.11 (3H, 
s). 2.46 (IH. m). 3.25 (2H. m). 4.80 (IH, t. J = 
7.2 Hz), 5.01 (2H. s), 5.99 (IH, d, J = 3.4Hz). 6. 
11 (IH. d. J = 3.4 Hz), 6.75 - 6.82(4H. ii).7.09 
- 7.29(9H. in).IR (KBr) cr' : 2926. 2851. 1726. 1 
522, 1236, 912. 743. 

(2) (2R)-2-<4-(l-(l.r -b'7x-;l/-4-</M^;W- 
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(2R)-2-{4-(l-(l.l' -t'7x:::/l^-4-^yMf-/l/)- 5-^ 
^;i/-iH- eD-;i'-2-'f ;H 7 X y ^ i/-) -3- 7 1 -;uro 
>'^•>'iS*>'^., Hiffefi^JlOOO (2) tRiffitCLT, a« 

^mni^b ixnti, w : %5; 

'H-NMR (DMSO) 6; 2.07 (3H. s). 2.87 - 3.15 (2H. 

m). 4.30 (IH. dd. J =9.2 Hz J = 3.0 Hz), 5.12 (2H. 
s). 5.91 (IH. d. J = 3.2 Hz). 5.98 (IH, d.J = 3.6 
Hz). 6.70 (2H. d. J = 8.8 Hz). 6.90 (2H. d. J = 

8.0 Hz). 7.04 - 7.44 (lOH, ii).7.61 (4H. t. J = 7.8 
Hz). 

TiMHtVim C33H28N03Na-1.5H20i:Lt 
C. 73.86; H. 5.82; N. 2-61. 
Hiifi: C, 74.15; H. 6,06; N. 2.39. 
C0247) ||SS(?IJ107 

(2R)-2- {4- (5-^ ^;l/-l-(4- (^7*f - >J)i^('yi^a^^'y 
/W 7 5 / 7 X -/l/J* f-;l']-lH-t:o-/P-2->f /U) 7 X y 
^•/')-3-7x-7l/7*nA*y^ xf-;p 

(1) 4-T 5. y^Oi/iuT i y-t-y^^)i'/}-j<?(-h 

^m-yt-n-il' (113 ml. 495 iiinol) ^4-75 /^Vv' 
fir Si y (60.4 g. 495 mmol) com (300 ml) jgjStCO 
"Ctc-C^TL/c. >I^?S*MiaTl l)#rait#L^.ifli. 

★{car. »isx^;uTiaaiL7t. *«iefiaws-ft:>- 

;U*>^)«feftL;t. Hf* 110 g. (1R$99J:) 
'H-NMR (CDCI3) d; 1.35 (9H. s). 3.90 (2H. s). 4.9 
1 (2H, s), 6.50 (2H. d. J = 8.4 Hz). 6.87 (2H, d, 
J = 8.4 Hz), 7. 16 (IH. s). 

(2) 4-Kr^'j;ur $ yi'^yiZ/ur s y-t-7f-;i/;!> 

^r^'/'f/l.-^'D'J H (25g. 168 mmol) ^A-Ti/K 
yi^/l'T ^ /-i-y^/\^/j-^<:><- h (35.5 g, 160 mmo 

1) <oTHF (500 ml) mfstizo x:izxmruz. 
1.8 g, mmm 

1 H-NMR (CDCI3) S; 0.89 (3H. m). 1.35 (17H. m), 2. 
32 (2H. t. J » 7.6 Hz). 4.25 (2H. d. J = 6.0 Hz). 
7.2 (IH. s). 7.22 (2H, d. J = 8.4 Hz). 7. 46 (2H. d. 

J = 8.4 Hz). 

(3) 4- ('v.7'f - 'J ;K X ^' Q'^^ v-zw) r 5 y ) y >''/L'r 
$y-t-7^;P;<r-yN';<-h 

4-Krf-'jyuT5 y)'<.y>''/ur s y-t-T^f-zi^pf^-A' 

(5.0 g, 15 mmol) <7)THF (60 ml)i:DMF (60 m 
1) <0^MtC*3K•^fc:^^ U-^A (600 mg. 15 mmol) iM 



P5 H (2.1 ml, 15 mmol)$-Jai80 -QX-Zmmm^l 

tz, sjCfSic^s-ar. mmx^ji^xiiiiiiLt:, 

/U^' 07 h ^7 7 .f - ('S^f-ty : Pigxf-;!^ = 7 : 
1) t'»S!!LT. Sm'kviimitlXnfz. SSO mg. 
(lR*9!i!) 

'H-NMR (CDCI3) 8; 1.01 - 2.00(33H. m). 2.03 (2H. 

t, J = 7.6 Hz). 3.54(2H, d, J = 4.8 Hz), 4.37-4.1 
5(2H. dd. J = 33.6 Hz. J = 6.0 Hz). 7.24 (2H. d. J 

= 8.4 Hz) ,7.32 (2H. d. J = 8.4 Hz). 

[02481 (4) A-l^ri'UMi^i^a^^i^'MT^ 

-t-7^;l.';<7-ys'^-h (580 mg, 1.36 mmol) <7)|fS!X 

(20 ml) mm^zm mi\yiim-s^m:j^'hmm (lo 

ml, 40 mmol) $:Sp;c. ESt'l mSimWLf^ik. 

^immix. mi^mwbixntz, 540 mg. 

(IR^100%) 

'H-NMR (DMSO) S; 0.78 - 1.60(21H. m), 1.% (IH, 

0) , 2.56 (2H. m). 3.52(2H. d, J = 7.0 Hz). 4.04 (2 
H. d, J = 5.2 Hz). 7.30 - 7.64(4H. ii).8.57(2H. 

s). 

(5) 2-(4-'<.yx;l';f ^1^7 x-^l')-5-^^/U-l-(4-('\ 

rf - 'J Mi^i' oAsdf i^M r s y 7 X t/i] )-ih- 

4-Krf-!j;Kj.'^'OA,dr>'/l.)T5 yj'^yi^'/l.'r 5 >- 
(540 mg. 1.47 mmol) i:l-(4-'<.>'i^Vl':t^i'7x^;P) 
-1.4^>'^'>'i;:t>'(410 mg, 1.45 mmol) tp-h;PX 
yX)Vt^ym-ymVa (50 mg) £0h/Uxy?§?8E (lO m 

1) 2r immtm&^ifzm. mm^:m.muz, « 

$Srj^'J;<ry;l^^'OVh^'97-^- ('^'^^r■^f V : ifflgx 
= 9:1) t'ttMLT. SWfljS-jfbt^t LTt# 

/i. 370 mg, mm^) 

'H-NMR (CDCI3) d\ 0.79 - 1.67(22H. m). 1.96 (2H. 
t, J = 7.4 Hz). 2.16(3H. s). 3.52 (2H. d. J = 7.4 
Hz). 5.05 (2H, s), 5.10 (2H. s). 6.03 (IH.d, J = 

3.2 Hz). 6.15 (IH. d, J = 3.2 Hz), 6.89 - 7.44(13 

H. a). 

IR (KBr) cm-' ; 2924, 2853. 1659. 1524. 1396. 124 

2, 1020, 835, 758. 

(6) 4-(5-y f->l/-l-[4-('^r-7- OMzyi^ T 
5 y 7 xr:;Mf-;W-lH-eo-;U-2-< /H) 7 xy-zU 
2- (4-< y 'J)\.^ ^ 7 X -/P) -5-;< f-;U-l- (4- ('^7'^ 
'J ;K i.^ i/M r 5 y 7 x -yM ) -lH-h*n 
-/K370 mg. 0.64 mmol)<7)X^'y-;l.' (20 ml ) m^Z 

m^^'j^j^m (40 mg) ^Mt, ^m^m^T\m 

LXWz. 310 mg. (IR^IOOZ) 
'H-NMR (CDCI3) d; 0.98 - 1.66 (22H. m). 1.97 (2 
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H. t. J = 8.0 Hz), 2.17(3H, s). 3.53 (2H. t, J = 
7.8 Hz). 5.10 (2H. s). 6.02 (IH. d. J = 3.4 Hz). 
6.14 (IH. d. J = 3.4 Hz), 6.78 - 7.28 (8H. m). 
IR (KBr) cr' ; 2926, 2853, 1634, 1512, 1448, 140 
2, 1269. 839, 758. 

(7) (2R)-2- {4-(5-.;< -?-;P-l-(4-('s7*f- 'J ;K O's 

x/^x)-3-7i::^/l^ro/N'>i? X-J-zl' 

4-(5-^ i^;u-l-(4-['^r^ 'J ;Ki^ ^' n^^i^iv) T 5 / 

7 X -yM -IH-tf P-/l-2-^ ) 7 X /-IV (300 

mg. 0.62 nBiol) , (S)-2-h Hodfi/-3-7x-;UrnA* 
yM Xf-;U (180 mg, 0.925 mmol), l,r -{T'/Vij 
)V^.=,)V)i;\:'<')'Jy (234 mg. 0.925 biwI). h 'J 7 
x-;U;};X7 -f V (243 mg, 0.925 inBol)<7) h;l/xy (1 

ml) jM$r80 •'CT'12B$ratit*L;t, fi^jg^TKta 

^yt. = 9 : 1) t'^lilUT. afl<)«!l^j**e«Ji: LTff 
fz. 117 mg. (IR^28Z) 

'H-NMR (CDCI3) 8\ 0.83 - 1.66(25H. b). 1.96 (2H, 
t. J = 8.0 Hz). 2.14(3H. s). 3.22 (2H. m), 3.53 
(2H, d, J = 7.5 Hz). 4.20 (2H, q. J = 7.2 Hz), 4.7 

6 (IH. t. J = 7.2 Hz). 5.07 (2H. s). 6.00 (IH. d, 
J = 3.4 Hz). 6.13 (IH. d, J = 3.4 Hz), 6. 75 - 7.30 
(13H. m). 

IR (KBr) cm-i ; 2926. 1753. 1657. 1523, 1398, 124 
0. 1182, 1030, 912, 837, 743. 
[02493 lli4Ml08 
(2R) -2- {4- (5-.X ^)V-\-(\- (A^rf - 

)V)r^jv J. x/u^ ^ivy\y^->iu-)v-2-^ /i^) 7 x y 

^>']-3-7xX;^ro/^•yg! ■fY'i^M. 

(1) (2R)-2-{4-(5-J<f-/P~l-(4-('s.rf-U;Ki':7D^ 

=^r i^M 7 5 y 7 X ^)V\ -lH-h'P-;k-2-^ )V) 7 

X y ^ i^]-3-7 X x/WroA'^iS 

(2R)-2- {4- (5-.X f-/U-l- (4- ('ST'f - 'J /K v ^' OA-if >/ 

/U) 7 5 y 7 X x/P;>( f-;H-lH-f D-;U-2-< 71-) 7 x y 

^j^)-3-7xX/uro>'\-i^il X^;K117 mg.0.18 mmo 

1)«0THP (2 ml) }l^^/-}\' (1 ml) il^Jg^ClN if. 

WOl')'^l^imWL (0.6 ml. 0.6 mmol) ^t^t. 

ifKxf-yuT'ttttst. milskwmwxdmL, wm. 

y)lil=y J^9u-? vyyy <- (I^Kxf-;i.) X'^mL 

X , ^mn^mmtLxmtz. uimg, (11x^97;^) 

'H-NMR (CDCI3) 5; 0.83 - 1.66(22H, n), 1.96 (2H, 
t, J = 8.0 Hz), 2.14(3H, s), 3.22 (2H. m). 3.53 
(2H, d, J = 7.5 Hz). 4.76 (IH. t. J = 7.2 Hz), 5.0 

7 (2H. s). 6.00 (IH. d. J = 3.4 Hz). 6.13 (IH. d. 
J = 3.4 Hz). 6.75- 7.30(13H, m). 



IR (KBr) cm-> : 2926, 2853. 1743, 1615, 1523. 145 

0, 1242. 1180. 1082. 835. 758. 

(2) (2R)-2-<4-(5-Xf-/l.~l-(4-('sr^'JyKi^^'D's. 

^i^lV) 7 5 y 7 xx;|.p<^;i.)-iH-eD-;l/-2-< M 7 

xy=5fv)-3-7xX;UruA'>'i! •fh^J'OJ^ 

(2R) -2- {4- t)\r-\- (4- C^r ^ U ;K n V 

;w) 7 5 y 7 X x/i..^ -m-y^u-iv-i-^ iv)7x/ 

^H-3-7xXyl/7'aA'yK (111 mg. 0.17 mmol)W 
X:J'y-yl. (1 ml) mMZW TkiJfb-^ h 'J '^A-x^' 
y-ivmm (0.165ml. 0.165 miol) SrjD;c.. iS^L 

t:, miz^ vra\::)i'X'-T>vmix . stmm 

^tlXnt:. 79 mg. (IR$71%) 
'H-NMR (DMSO) $: 0.75 - 1.36 (18H. m), 1.58 (4H, 
■). 1.88 (2H, a), 2-05 (3H. s). 3.15-2.88 (2H. 
m). 3.45 (2H, d, J = 7.0 Hz), 4.35 (IH, m), 5.09 
(2H. s), 5.89 (IH, d, J = 3.2 Hz), 5.95 (IH. d, J 
= 3.2 Hz), 6.69 (2H, d, J = 8.8 Hz), 6.85 (2H, d, 
J = 8.0 Hz). 7.03 (2H. d. J = 8.4 Hz), 7.14 - 7.29 
(7H. ra). 

ftm^m Q,H4 9N204Na-1.5H20i:L'r 
H-SCfi: C. 72.01; H, 7.66: N, 4.10. 
Igiifi: C, 72.22; H. 7.39; N, 3.86. 
[ 0 2 5 0 ] MfiWl 0 9 

(2R) -2- {4- (5-.X f-;U-l- (4- ( f - U ;K r D t/l.-) 7 S 
y 7 X x/l.^^;W-lH-tf n-;P-2->f fU) 7 x y v')-3 
-7xX/urD>'N*yi? xf-;i^ 

(1) 4-7 i yo'Jii'T s. y-t-y'^ii-^-/<;<-h 

j^BS>''t-7'f-;K113 ml, 495 mmol) ^A-r^yOi^ 
iVTZy (60.4 g. 495mK)l) <7)THF (300 ml) mWUZO 

vizxmitz. m-^mtr^i&x'i mtsimifzm. yH 
g^ssx^/i.t'ttajL/c. ^mmmmti-h 
v^j^mmx-mi. si^ssK^^'^v'^At-faa 

)Vi)-m^^BLtz. 110 g, (mm) 

'li-NMR (CDCI3) d\ 1.35 (9H, s), 3.90 (2H. s). 4.9 
1 (2H. s). 6.50 (2H. d. J = 8.4 Hz), 6.87 (2H, d, 

J = 8.4 Hz), 7. 16 (IH, s). 

(2) 4-('\r^ u ;i/75 y)'<.>'i^vi/7 5 y-i-y^ivfi 

^rf>y^)V-'7'a^)Y (25g. 168 mmol) 5r4-7Sy'<. 
>>-';U7Sy-t-7'f-;U;^->'N';.<-h(35.5 g. 160 mmo 
I) ff^m (500 ml) jg?S(CO 'Ct,zxmYLtz. WL-^m^ 

gis-ci ^ms^Lfi.tk. wmx.^ivx-m 
Ltz, ■mmimi^it-fv'j^j^imw.x'mt. m 
im^'^y^^i^^M.X'mk^k. mmm.^i:Lx, g 

W!|?!l$-x^'y-;U-x— f/l'*>^.S^fiL7t, 11* 4 
1.8 g, (IR^78%) 

'H-NMR (CDCI3) d\ 0.89 (3H, m). 1.35 (17H. m). 2. 
32 (2H. t. J = 7.6 Hz). 4.25 (2H, d, J = 6.0 Hz), 
7.2 (IH, s), 7.22 (2H. d. J = 8.4 Hz),7.46 (2H. d. 
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J = 8.4 Hz). 

(3) 4-Krf-'j;K7*ohvu)r$y)<yvyu7Sy-t 

^-h (5.0 g, 15 mmol) OTHF (60 ml)tDMF (60 m 
0 <50jS?StC**^t;t h 'J -^i* (532 mg. 13.3 maol) ^ 
]!in;t, SiST'l B#iatgj!|iU7tf*, a-Kra/N-y (1.3 
ral. 13.2 mmoDSrJoxSO VXimfSitmUc, 

f^9y^~ Cs^-ty : l^i!x^;U= 7 : 1) X'^mi 

T. s&mi:im^tLxmc. 2.68 g. mmsm 

iH-NMR ((3)Cl3) 5; 0.89 (6H, m). 1.19 (6H. n), 1.5 
0 (13H, m). 2.03 (2H.t. J = 7.6 Hz). 3.61 (2H, m), 
4.38(2H, d. J = 5.8 Hz). 4.92 (IH, s), 7.22 (2H, 
d. J = 8.4 Hz), 7.46 (2H. d. J = 8.4 Hz). 

[025 1] (4) H^r^0Mru\::)U)7i/Xy 

1- lV/j-^^jt-y (2.68 g. 7.1 mmol) <7)i^Kxf-/l/ 

(100 ml) mmiZAH ^-fbk^ PS!X^/U mWi (40 D 
1, 160 imnol) iMl. Sat'l ^mtmifcm, SN Na 
OHTKffJSS: pH14(c^rl.*t1±r, gfSSx^;i.-cimtil U 

m.m-^y^^i^^i.X'^m^k. mmms^^Lx, sw 

!|?!lSr?l64*!|%lt L-Cf#i^c. 2.2 g, «K$1005;) 
iH-NMR {CDCI3) S; 0.89 (6H. m), 1.23 - 1.49(8H. 
m). 1.73 (2H. s). 2.05(2H. t, J = 8.6 Hz). 3.63 (2 
H, m). 3.92 (2H. s). 7.10 (2H. d, J = 8.4 Hz). 7.34 
(2H, d. J = 8.4 Hz). 

(5) 2- {4-<>>f/l':f^ >'7 1 i-jU-l-[A-[^ 
r^J- V Mr a tf /U) 7 5 y 7 i x;u^ ) -IH- tr o- 

4-(^rf - 'J ;Kr D e;w) r s y ) 7 * -jv^ i-jur s y 

(1.96 g, 7.1 iMiol)i:l-(4-';y>''/U5j-=Jfv7x-yl.')- 
\A-^y9y'Jify(\M g, 7.02 mmoDtp-V-^l'Xy 
X;l.*yi?-7|<W% (200 mg) <;) h/L-xyjgjg (40 ml) 

;W = 9 : 1) -C-mSiL. aW«^5:ri&4*!R!it LXWz. 2.5 
5g. (IR^9%) 

'H-NMR ((n)Cl3) (J; 0.89 (6H. m), 1.23 - 1.49 (6H. 

ra). 1.73 (4H, s). 2.00 (2H, t, J = 7.4 Hz), 2.16 
(3H. s). 3.61 (2H. m), 5.05 (2H, s). 5.12 (2H, s). 

6.03 (IH. d, J = 3.2 Hz), 6.15 (IH. d, J = 3.2 H 
z).6.89 - 7.40(13H, m). 

(6) 4- (5-y (4- cvrf - ;K r n e^i/) T s y 7 
I f-yi.')-iH-fn-/i^-2-'f yt-)) 7 x y-yp 

2- (4-<y j<'*;i^jj-df 7 X -;u) -5-y •^;u-i- (4- ['v.rf- 



';/Krnf;l')T5y])-lH-fD-/K2.55 g. 4.9 ma 
\)<r)X9y-)V' (50 ml) jtrStlOXA-^i^'-^JU^ (25 

0 mg) t:Mt. mnm%Tmitz> T^xm^h^ 

L. bm^:mkLX. EtmimWI^bLXWz. 2.2 
g. (IR^IOOX) 

'H-NMR (CDCI3) d\ 0.88 (6H. o). 1.26 (6H. m). 1.5 
0 (4H. m). 1.98 (2H. t, J = 8.0 Hz), 2.15 (3H. s). 
3.61 (2H, t, J = 7.8 Hz). 5.10 {2H, s). 6.02 (IH. 
d, J = 3.4 Hz), 6.14 (IH, d, J = 3.4 Hz), 6.78 - 
7.00 (4H, m).7.05 (2H. d, J = 8.0 Hz), 7.20 (2H. 
d, J = 8.6 Hz). 

(7) (2R)-2-{4-(5-yf-;l^l-(4-('sr^y;K7'DhVl-) 
r 5 y 7 X -;M^/H-lH-eo-;i-2-'Y ;i/) 7 X y ^ 
x)-3-7x-;uro/N*yS! xf-;u 
4- [5-y f-;u-i- (4- (A.7-^ 'J MTU \:)v) r 5 y 7 x X 
;uyf-;i.-]-iH-h'o-;i.~2-f/i-)7xy-;i' (2.1 g, 4. 
9iiffliol), (S)-2-h Hndf>'-3-7xx;|/rD^x>K x 
f-;l/ (1.43 g. 7.35 mnol). 1,1' -{7'n^fj)Viti=.)V) 
i.''f^Ui'Xl.86g, 7.35 mmol), N U 7xX;l/;i^X7 
<y (1.93 g, 7.35 miiiol)<7)h;l^xy (10 ml) f§?gSr8 

0 x^xmmmnuz, pkx^ 

J^^xn-^V^yy CsJft^y : pjRxf-;l. = 5 :1) 

x^'m^x^'^mikmrntLx^tz. \m%, 

(IR*48%) 

'H-NMR (CDCI3) d; 0.88 (6H, m). 1.26 (7H, m) , 1.6 
0 (2H. m). 1.87 (4H. ra). 2.14 (3H, s). 3.21 (2H. 
b). 3.57 - 3.78 (4H, m), 4.20 (2H, q, J = 7.2 H 
z), 4.76 (IH. t. J = 7.2 Hz), 5.07 (2H, s), 6.00 
(IH. d. J = 3.4 Hz), 6. 13 (IH, d. J = 3.4 Hz). 6. 75 
- 7.28(13H. m). 

IR (KBr) cm-' ; 2928, 1775. 1658, 1523, 1398, 123 
8, 1082, 835, 758. 
[0 2 5 2] HM^Jl 1 0 

(2R) -2- M- (5-;^ ^)V-\- (4- C^rf - 'J ;K7*o tTyU) T 5 
y 7 X x;M f-zW -IH- h'o -;P-2-'f ;W 7 X y ^ i^) -3 
-7xx;ura/N-yi! -^h'j>>A 

(1 ) (2R) -2- {4- (5-^ f-Zl-l- (4- ('xr^ 'J ;K To tyU) 
7 5 y 7 X x/py f-;l-)-lH-h*o-;l.-2-Y /l-) 7 x y ^ 
x]-3-7xX;i^7*nyN*yis 

(2R)-2- {4-(5-y ^yU-l-(4-K7'f - 'J;K7-De;P)7 S 
y 7 X x/U^ f-;H-lH-trD-;l.~2-'f yL-) 7 x y ^ i'J-S 
-7xX/l'rnyN*yi? Xf-;P (2.15 g, 3.38mmol)(7)TH 
F (30 ml) t^SJ-)V (15 ml) ii'^?g?S{wlN 7K®t{b 
f)^)'^h.^mm (10.1 ml. 10.1 mmol) SrjD-c. SfflT 

Kx^yUt'ttttiL. lafa:^!!?^?^?!^?^^ 4£7KS[SS 

;i/;<?7A^o-7h^7 7^- (Pisx^/i^) T'ifSIL 
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X, smimmtixnrz. 2.03 g. mmsm 

'H-NMR (CDCI3) 5; 0.88 (6H. m). 1.26 (4H. m). 1.6 
0 (2H, m), 1.87 (4H. n). 2.14 <3H. s). 3.21 (2H. 
b). 3.57 - 3.78(4H. n), 4.76 (IH. t, J = 7.2Hz). 
5.07 (2H. s), 6.00 (IH. d, J = 3.4 Hz), 6.13 (IH, 
d. J = 3.4 llz),6.75 - 7.28(13H. a). 
IR (KBr) cr' ; 2930. 1732, 1616. 1523. 1240, 108 
2. 835. 700. 

(2) (2R)-2-{4-(5-;'<f-;U-l-(4-('vrf- 'J^Krof;!^) 
r S y 7 xa;l/;.< f-;P)-lH- fa-/l/-2-^ /U) 7 x / ^ 
i')-3-7 X -/PTOAVSt ■^ h 'J '^'A 
(2R)-2-{4- (5-> f-/l-l-(4-('sr^ ij (7-0 tf;U) T S 
7 7 X ^•Jl'^i f•;^)-lH- t:o-;^-2-'f /l-) 7 x 7 ^ -3 
-7x-/l'rn>'N*yiJ (2.0 g, 3.29 m«ol)<!0X^'7- 
;l/ (20 ml) jgSSlClN *i?-(t-^h'J'>i.-X^'7-;l'?§ 

m (3 ml. 3.oiraioi) srjDt, mmitz, m^Z^VT 

77 ng, (JR^753;) 

'H-NMR (DMSO) S ; 0.78 (6H, m) , 1.08 (6H. m), 1.33 

(2H. n). 1.88 (2H. □). 2.04 (3H. s). 2.85 - 3.14 
(4H, m), 3.51 (2H. t. J = 6.6 Hz). 4.24 (IH.t, J = 

7.2 Hz), 5.10 (211, s). 5.89 (IH. d, J = 3.4 Hz), 
5.97 (IH, d. J= 3.4 Hz), 6.67 (2H, d, J = 8.8 Hz), 

6.86 (2H. d, J = 8.8 Hz). 7.02 (2H.d. J = 8.8 H 
z).7.14 - 7.23(7H. m). 

[02 5 3]IUfi^Jl 1 1 

(2R)-2-(4-(5-^f-;l.'-l-(4-('srf- 'J /K^y f-/U) r 5 
7 7 x ~J\^J( f-;U)-lH-t:o-/W-2->f ;U) 7 X 7 ^ i')-3 

(1) i-[^r^*jM'<y^rt^)7$.y]Ky>'ji'rs.y-t 

3- Y^y^yi)-h. mm\09ff) (3) tnm^zL 

X, Smi^\m^k LXnti, IR^ : 94% 
'H-NMR (CDCI3) d; 0.89 (6H. m), 1.19 (lOH. in). 1. 
50 (13H. n), 2.03 (2H,t. J = 7.6 Hz), 3.61 (2H. 
n). 4.38(2H. d. J = 5.8 Hz). 4.92 (IH. s). 7.22 (2 
H. d. J = 8.4 Hz), 7.46 (2H, d, J = 8.4 Hz). 

(2) 4-l^-r^'JM^yi->\^)TS. y)^yi^>i'Ti.y 

4- [A.rf- 'J ;K'<>f-;u) r 5 7)'<>'>'/pr 5 7-t-7' 

f-/u*-ys;7-hA>^>. mmmio9<r) (4) tmuz 

LT. mmimmit iXWc. IR$ : 100% 
'H-NMR (CDCI3) <5-; 0.89 (6H. m) . 1.23 - 1.49(12H. 
m), 1.73 (2H, s), 2.05 (2H. t. J = 8.6 Hz). 3.63 
(2H, It), 3.92 (2H, s), 7.10 (2H, d, J = 8.4Hz),7.3 
4 (2H, d. J = 8.4 Hz). 

IR (KBr) cr' ; 2926. 1651, 1404, 1263, 1140, 845, 

727. 

(3) 2- (4-^ y y/UTj-dr X 7 1 f-;W-l-(4-(A. 
Tf- >J /K'^y^yU) 7 5 7 7 X ~/l^:>( ^yP)-lH- t*Q- 



4-K7'f-i;;K'<yf-/u)T $ 7)'<.y>''/UT s yA>t> , 

mmio9<^ (5) tnwuzLx. smmmt 

tX^%f^. : 72?; 

•H-NMR (CDCI3) $: 0.89 (6H, 0). 1.23 - 1.49(10H. 
m). 1.73 (4H, s), 2.00 (2H, t. J = 7.4 Hz), 2.16 
(3H, s). 3.61 (2H. a). 5.05 (2H. s). 5.12 (2H. s). 
6.03 (IH. d, J = 3.2 Hz) 6.15 (IH. d. J = 3.2 H 

z).6.89 - 7.40(13H, m). 

IR (KBr) cm-' ; 2930, 1655, 1523, 1242, 1020. 835, 
758. 

[0 2 54] (4) A-lS-Mf-li^l-iA-l^ri-^J/H^y 
f-/U) r S 7 7 X f-zUMH- tf a-;l/-2-^ JU) 7 x 
7-;k 

2-(4-^>'>'';U3r=«E-x7x-;W-5-^f-;l^l-(4-('^r^ 

'J yK'O f-;U) r 5 7 7 x -ji'jt ^;H-1H- t:n-;l/A> 

mmmio9(r> (6) bmtmztx. m^i:m 

mt LXntz. JR* : lOOK 

'H-NMR (CDCI3) d\ 0.88 (6H, m). 1.26 (lOH, m). 1. 

50 (4H, m), 1.98 (2H,t, J = 8.0 Hz), 2.15 (3H, s), 
3.61 (2H. t. J = 7.8 Hz). 5.10 (2H. s). 6.02 (IH. 
d. J = 3.4 Hz). 6.14 (IH, d. J = 3.4 Hz). 6.78 - 
7.00 (4H, iD).7.05 (2H. d. J = 8.0 Hz). 7.20 (2H. 

d. J = 8.6 Hz). 

IR (KBr) cr' ; 2928, 1633, 1512, 1269, 1020. 839, 
760. 

(5) (2R)-2-(4-(5->f-;u-l-(4-('^r^iJ;K'<.y^;U) 

r 5 7 7 X =^)i'><. -?->P)-lH- b°U-;l-2-f /P) 7 X 7^ 
i^)-3-7x-;uro/N*yB? xf-;!' 
4- (5->< f-;P-l- (4- (A.T*^ 'J IV {'^y^M ri/7x~ 
/Mf-;u)-lH-eo-;p-2-^ ;U) 7 X 7-;l/*>t, , ^Jfi 

mio9<r) (7) tmrnizix. smmmt ix 

Wc, mm : 59% 

'H-NMR (CDCI3) d: 0.88 (6H, m), 1.26 (IIH. m), 1. 
60 (2H, m), 1.87 (4H,in). 2.14 (3H, s). 3.21 (2H. 
m). 3.57 - 3.78 (4H. m). 4.20 (2H. q. J = 7.2 H 
z), 4.76 (IH, t. J = 7.2 Hz). 5.07 (2H. s). 6.00 
(IH. d. J = 3.4 Hz), 6.13 (IH. d. J = 3.4 Hz) .6.75 
- 7.28(13H. m). 

IR (KBr) cr' ; 2928. 1738. 1658. 1512. 1398. 124 
0. 1097. 837, 700. 
[0255] ^ifefi^Jl 1 2 

(2R) -2- {4- (5-.X f-;u-l- (4- ('\7'^ 'J /K y f'yl') r S 
7 7 X ~Jl':!< f-;W -lH-eD-;P-2--f ;P) 7 x 7=«f v)-3 
-7x-;uraA'vB? -thV^^i^ 
(1) (2R)-2-{4-(5-;^f-/U-l-(4-K7'f-'JyK'<yf-/l') 
7 $ 7 7 X f-;H-iH- trD-;U-2-'f /W) 7 x 7^ 
iy)-i-7 x~)\^raj^ym 

(2R) -2- {4- (5-;>< f-;P-l- (4- Csr^ 'JM^ yf-M T S 
7 7 X f-;k)-lH-eD-;U-2-'f /U) 7 X 7df i/)-3 



(1) tnmzix, smsiimmtLxnti. m 

'H-NMR (CDCI3) a-. 0.88 (6H, n), 1.26 (8H. m), 1.6 
0 (2H, m), 1.87 (4H. m). 2.14 (3H. s), 3.21 (2H. 
m), 3.57-3.78 (4H, m). 4.76 (IH. t. J = 7.2 Hz). 
5.07 (2H. s). 6.00 (IH. d. J = 3.4 Hz). 6.13 (IH, 
d, J = 3.4 Hz). 6.75-7.28 (13H. m). 
IR (KBr) cr> ; 2930. 1732. 1616. 1523. 1240. 108 

2 . 835 , 700. 

(2) (2R)-2-{4-(5-;<f-;l^-l-(4-['\r^ OM^y^l\^) 
r S / 7 f-;W -IH- eo-;W-2-'f M7xy^ 

-3- 7 1 -yurav N-yi? •fh^J'^A 
(2R)-2- {4-15- j( f-;l-l-{4- [^ri- 'J ;P {^y^M 7 5 
/ 7 X ::^yM f-;U)-lH- en-;u-2-^ y|^) 7 i y H -3 

-yx-ji^rvj^ym-^, mmmi i ocr> (2) tmm 

(CUT, m'^im^t Lxntz. : 723: 
'H-NMR (DMSO) 8; 0.78 (6H. m). 1.08 (lOH. m), 1.3 

3 (2H. m). 1.88 (2H. m). 2.04 (3H, s). 2.85 - 3.1 
4(4H, m), 3.51 (2H, t, J = 6.6 Hz). 4.24 (IH. t. J 

= 7.2 Hz). 5.10 (2H. s). 5.89 (IH, d. J = 3.4 H 
z). 5.97 (IH. d. J= 3.4 Hz). 6.67 (2H, d, J = 8.8 
Hz), 6.86 (2H, d, J = 8.8 Hz). 7.02 (2H. d. J = 8. 
8 Hz), 7. 14 - 7.23(7H. m). 

[0 2 56] HJfe^ll 1 3 

(2R)-2-{4-(5-.?<f-;l/-l-(4-K7-f-t;;ur 5 y 7 x-^U 
;<i'li')-VA- \fu~iV-2->{ ;l/) 7 X y =5f -3- 7 x -)V 

(1) 4-['^r')-'})vr^/]<y'j)VT\y 

(3.5 g, 10.5iiiinol) «0|^iSXf-/P (100 ml) 
mmz4^ ^-fbKS-l^iSX^/U >ifg (20 mi. 8O mmol) 

fz, ^m^imimti'V'}^M.:/^Mmx'mL. 

!t%)Sr?S^t LXWz, 2.47 g. (IR^IOOS!) 
'H-NMR (CDCI3) 5; 0.89 (3H, m). 1.35 (6H. m). 1.6 
7 (2H. t, J = 7.0 Hz). 2.32 (2H. t. J = 7.6 Hz), 3. 
82 (2H. s), 7.22 (2H. d, J = 8.4 Hz). 7. 46 (2H. d, 
J = 8.4 Hz). 

(2) 2-(4-'<.yi^>:t#>'7 x-y^)-5-;'^f-/^-l-(4- 
('^7•f- 'J ;{/ r S y 7 X x/M -IH- 1 n-;i/ 
^-{■^r^'))i-7^A'<^y'Jii'7^yii-h. ^mio 

9«0(5) tISimcLT. nmiiiMmtLX'^ti. 
1R$: 50% 

mWa 1.75 g. (503!) 

'H-NMR (CDCI3) 8; 0.89 (3H, m), 1.23-1.49 (4H, 
ni), 1.73 (4H, s), 2.00 (2H, t, J = 7.4 Hz). 2.16 
(3H, s). 3.61 (2H. 01), 5.05 (2H. s), 6.03 (IH.d. J 
= 3.2 Hz), 6.15 (IH, d, J = 3.2 Hz). 6.8^7.40 (1 
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3H. m). 

(3) 4-(5-;< f-;W-l- (4- ('ST'^ 'J 5 y 7 x ::i;M f- 

/H-iH-trn-zu-a-f /u) 7 X 
2-(4-'<.>'>'';l'jf^x7x-;W-5-;<f-/l/-l-(4-(^7'f- 
K /PT 5 / 7 X f-;U) -IH- D-yU*> <i> , mWi 

io9<r> (6) bnmzLx, ^tmi:\ism}LLx'i^ 

^. : lOOj; 

'H-NMR (CDCI3) d; 0.88 (3H. m). 1.26 (6H. o). 1.9 
8 (2H. t. J = 8.0 Hz). 2. 12 (3H. s). 2.37 (2H, t. J 
= 7.4 Hz), 5.02 (2H. s). 6.02 (IH. d. J =3.4 Hz). 
6.14 (IH. d. J = 3.4 Hz). 6.72 - 6.88 (4H. n). 
7.12 (2H, d. J= 8.0 Hz), 7.49 (2H, d, J = 8.6 Hz). 

(4) (2R)-2-{4-(5-^^/U-l-(4-('V7-^ 'J/UT = 7 7 x 
^/UMH- eo-;|^2-'f /P) 7 x y i') -3- 7 X 

— ;P7*n>'N'ygJ 

4- (5-;^ f-;i'-i-(4- c^rf - 'J yur 5 y 7 X -;py - 
iH-tfo-;i^2-'f;P)7xy-yt'*>/5. mmi09(r> 

(7) fcPi^tiLT. EmuiimmtLx^tz. jr 

45:33% 

'H-NMR (CDCI3) d; 0.88 (3H, m), 1.26 (9H, m), 1,5 
1 (2H. m). 2.01 (3H. s). 3.14 (2H. m). 3.61-3.78 
(4H, m). 4.08 (2H. q. J = 7.2 Hz). 4.65 (IH.t. J = 
7,2 Hz). 4.91 (2H. s). 5.91 (IH, d, J = 3.4 Hz), 
6.02 (IH, d, J =3.4 Hz). 6.64 - 7.35(13H. m). 
IR (KBr) cm-i ; 2928, 1738. 1621, 1522, 1238, 108 
2. 835, 758. 
[02 57] HM^Jl 14 

(2R) -2- {4- (5-;< ^;t~l- (4- CsT"^ 'J /l^r S y 7 x 
;< f-/W-lH-b:o-/P-2-'f )V) 7 X y ^ i^)-3-7 X =~IV 

(1) (2R)-2-{4-(5-.J<^;l.-l-(4-('sr^U;|.rS y 7x 
x/U^ f-;l^) -IH- tro-;U-2-f /U) 7 x y -» -3- 7 x 

-;^7•o.'^•yg^ 

4- (5-;^ f-;U-l- (4- fsT-f - 'J ;l^r 5 y 7 x -/U^ - 
lH-eo-;l.-2->f/P)7xy-;P3!)><i. HM^Jl 1 0<0 

(1) fclSItttcLT. BWifeSrJAI^i: LT^yi. IR 

*:93:S 

'H-NMR (CDCI3) S; 0.88 (6H, m). 1,26 (4H. m). 1.6 
0 (2H. m), 1.87 (4H, m). 2.14 (3H, s). 3.21 (2H. 
in). 3.57-3.78 (4H, m). 4.76 (IH. t. J = 7.2 Hz). 
5.07 (2H. s). 6.00 (IH. d. J = 3.4 Hz), 6.13 (IH. 
d, J = 3.4 Hz). 6. 75-7. 28 (13H. m). 
IR (KBr) CB-i ; 2930. 1732. 1616, 1523. 1240. 108 
2. 835, 700. 

(2) (2R)-2-{4-(5-;<f-yP-l-(4-('\7*f-'j/l/r 5 y 7x 
x;U;>< f-;l.)-lH- o-;l,-2-'f yP) 7 x y ^ i/] -3- 7 x 

(2R) -2- {4- (5-y ^;U-1- (4-{ A.7-f - 'J /PT S y 7 x 
y ^/U]-lH-fD-;U-2-^ /U) 7 X y ^ >-)-3-7 x -ll' 

rrjf^ymt^h, wmi i o<n (d tmmzLx, 
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mmmwt ix'i^fz. ir$ : 95% 

'H-NMR (DMSO) 8: 0.78 (3H. m). 1.08 (4H. m). 1.33 
(2H. a). 1.88 (2H, m). 2.04 (3H. s). 2.85-3.14 (4 
H, n). 4.24 (IH. t, J = 7.2 Hz), 5.10 (2H. s). 5.8 
9 (IH. d, J = 3.4 Hz), 5.97 (IH. d, J = 3.4 Hz), 
6.67 (2H, d. J =8.8 Hz). 6.86 (2H. d. J = 8.8 Hz), 
7.02 (2H, d, J = 8.8 Hz), 7.14-7.23 (7H, ni).9.95 
(IH, s). 

[0258] mmm 1 1 5 

(2R)-2-(4- { (2-(4-7a^: 7 X :i/l')-lH-<>' h'-/P-l- 
4 M i-M 7 X / ^ ^)-3-7 X =.)UraJ^ym xf- 

(1) l-(4-ra^7x~;l.')-l-X;J'y>' N-7x-;l't 

p-yu^T-th7 xyy (5.00 g, 25.1 mmol). 7i- 
;UhF7VV (2.71 g, 25.1 mmoDt p-h)U:r.yx>l' 
t^>M~7m^ (358 mg. 1.88 mmol) tfOh;Uxy^^ 
(100 ml) ?-12l«f^l|S!iia8iEf*. ?ktca^. PKx^/U 

ymi. smmii^bLxmiti, 6.68? m 

$ : 92.0:S) 

iH-NMR (CDCI3) a-, 2.21 (3H, s). 5.27 (2H, s). 6.8 

6 - 6.93 (IH, m), 7.15 - 7.36 (5H, m), 7.49 (2H, 
d, J = 8.4 Hz). 7.66 (2H, d. J = 8.4 Hz). 

IR (KBr) cm-i ; 1603, 1485. 1252, 1152, 1080, 100 
7, 829, 812, 754, 694. 

(2) 2-(4-7'U^7x-;U)-lH-^yH-/l/ 
l-(4-7'a^7x-;^)-l-X:^'y>' N-7x-/l.-hH7 
y'y (6.50 g, 22.5 mmol) t^'J UVB! (40 g) (DU 

190 'c-c'io ^mmnitzik. i n m^ti-ho 

^^^m (400 Bl) teas'. mtx^iUXHitiiLt:. 

msmii^bLximitz, 5.76 g (11x^:94.15;) 

'H-NMR (CDCI3) a : 6.82 (IH. s). 7.09 - 7.65 (8H. 

m). 8.30 (IH. bs). 

IR (KBr) cm-i ; 3432, 1432. 1348. 1300, 1007, 829, 
793. 748. 

(3) 2-(4-7'nt7x:iyW-l-(4-^ h^i^OiffUhm 
-■iyY-iv 

l-^A'-fu^y x-)V')-VA-^ >Y-IV(2M g. 7.35 mm 
ol) (7)N/l/Xy (16 Bl) mt.l.Z 505; im.^-fV^J'^J^ 

mm (8 ml). m^mTVy xr-:t^}vry^-^ 

A (126 mg, 0.372 mmol) h p-;< V^i^^V-JlV^n 

'J F (1.49 ml, 11.0 mmol) ^Hmx.. ^ia-C3 

Lfz, B*Sx^;UT'*tiJLfv:, ifilH 

7 7>r- ('v^-t>:i^i8x-?^;w=30 : 1) t-ffiSL 



t. gWtt5:[i«!i: LT^#fc. 670 mg mM : 23.3%) 
'H-NMR (COCI3) S\ 3.77 (3H, s), 5.28 (2H. s). 6.6 
3 (IH. s), 6.80 (2H, d, J = 8.8 Hz), 6.93 (2H, d, 
J = 8.8 Hz), 7.11 - 7.69 (8H. m). 
IR (KBr) cm-' ;1613, 1512, 1460, 1346. 1248, 1175, 
1011, 831, 789. 752.737. 

[0259J (4) 4-{(2-(4-7'at7x-/U)-lH-'f>'H 

2-(4-7'Dt 7 X -yP)-l-(4-;'< Y^i^K.vi;}V)-VArA 
yF-yK640 mg, 1.63mmol) (mJtCy^^Vymk (40 
ml) {=0 'Ct'E*-fk*'>« (0.617 il, 6.53i!iiaol) * 

JDX, 0 -CT' 1 ^W^\^fz^. 7K*{ca^\ lfg?x 

^/PTisttiLJt. mmkmsm-^x-m^x^. wm. 

610 mg (IR$ : 98.9%) 

•H-NMR (CDCI3) 5-; 4.90 (IH, s), 5.27 (2H, s). 6.6 

3 (IH. s). 6.72 (2H, d, J = 8.8 Hz). 6.88 (2H. d. 

J = 8.8 Hz), 7.13 - 7.69 (8H, m). 

IR (KBr) cm-' ; 3299, 1615, 1514, 1346, 1240, 117 

3, 1011, 829. 789. 748.735. 

(5) (2R) -2- (4- { (2- (4-rP ^ 7 X -IH-^ >- K 

l-^M^i'/l') 7xy=*fv)-3-7x-;l/roA->'K X 

f-;l/ 

4-{(2-(4-7o* 7 X r:;p)-lH-f y F-;U-l--f 
;U7xy-;K600 mg, 1.59 mmol), (S)-2-h Ha^>^ 
-3-7xr.;P7"nyN->'g X-f;l. (617 mg. 3.17 mmol). 

^'J7x-;^*X7^y (831 mg. 3.17 mmol) COhil' 
xym& (6 Bl) iziA' -(T'/i'*;&;P."Kx;u)i;tf^y 
i^y (799 m g, 3.17 imol) 80'CT'12B#^}tJf 
I. TiiizQi^^t:, S-^?RS:Pi!xf-;l.T'ttiajL. il^kioSj 

m^^^i^^j-x-nmi. mm^kin^mit:. m 

Kxf-;|^=30: 1) x-mwLx. EmuimmitLx 

Wz, 650 mg (IR* : 73.7%) 
'H-NMR (COCI3) d\ 1.16 (3H. t. J = 7.0 Hz), 3.19 
- 3.23 (2H. m), 4.15(2H. q, J = 7.4 Hz), 4.68 - 
4.75 (IH. m). 5.24 (21. s). 6.61 (IH. s). 6.72 (2 
H. d, J = 8.8 Hz). 6.86 (2H. d. J = 8.8 Hz). 7.11 
-7.73 (13H, m). 

IR (KBr) cm' ; 1753, 1510, 1460, 1346, 1240. 117 

8. 1073, 1011, 831. 748, 700. 

ta)|)26 10.2* (c 0.700. ^uut^)VA) 

[02601 mm 1 1 6 

(2R)-2-(4-{(2-(4-7'n^ 7 x-;U)-lH-^ > Y-)\r-\- 

'f ;U) .X f-;K 7 X y ^ i')-3- 7 X ayuro/N* yi? 

(2R)-2-(4-{(2-(4-7"D* 7 x-yl^)-lH-^ y K-/1/-1- 
■i)V]?>.^My x/^'y)-l-7 x~)VrnnyW. xf- 
/K630 mg. 1.14 mmol) CO THF (8 ml) h ^^-/-/U 
(4 ml) ?I^Jg}R{nN mi\tij')'^J^imm (3.41 ml. 
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3.4iinnioi) ^mi, Mm'i^^siimit:, mmi 
mmiTT^^Lx. smi:mmbix'i%fc. 550 

mg (1|K$:91.7%) 

'H-NMR (CDCI3) ^: 3.25 (2H. m). 4.75 - 4-81 (IH. 
m), 5.24 (2H, s), 6.62 (IH. s). 6.72 (2H. d. J = 
8.8 Hz). 6.87 {2H, d. J = 8.8 Hz). 7.08 - 7-67 (1 
3H, m). 

IR (KBr) cr' ; 3031, 1732. 1508. 1456. 1238. 117 

7. 831. 789. 735 . 700. 

[ahi^ 7.8r (c 1.20. ^on*;P-A) 

(2R)-2-{4-(l-(4-rn^ 7 X A-i-iV)-i-(ri^iVT 5 ^ 
i])Vif^=.)V)-5~^ ^;P-lH-h-o-/l-2-'f /W 7 X 

(1) 2-r-t^;l.~4-(4-;< V^i^y x=.)V)-/^-i[^V:/9 
>n x-f/U 

T-bMfKxf-yl. (14.2 g. 109 minol) t-fMi-^A 
Xh^E-xH (7.43 g. 109 mmol) cn^.^ y—)\/^WL (200 
ml) m^T. 4-> b=Sfi^7x-tv/W ra5 K (2 
5.0 g. 109 mmol) ^'P^-f-oMttz. ?I^?gS:S?St- 

4 ll#l§l}i#L7^>:f*, T-miih^L. 'Mm^Tm 
UT, SWt)5r}fttt!|%It 29.4 g (IR* : 97.0 
X) 

iH-NMR (CDCI3) d; 1.29 (3H. t. J = 7.0 Hz), 2.44 
(3H. s). 3.47 (IH. dd.J = 6.0. 18.2 Hz), 3.68 (IH, 
dd, J = 8.0. 18.2 Hz). 3.85 - 4.00 (4H. m). 4.22 
(2H, q. J = 7.0 Hz). 6.94 (2H. d. J = 8.8 Hz), 7. 
95 (2H. d. J =8.8 Hz). 

IR (KBr) cm-i ; 1740. 1717. 1674. 1601. 1262, 117 
1. 1028. 835. 

(2) l-(4-7'Ot7x:t^^/l-)-5-(4-;>< h^i'7xX/l.)- 
2->f-/U-lH-h'D-;t~3-;<f;P,-l<>'K x^/U 

2-7-fe (4-.;< h ^ X 7 X -/W) -A-:^^V'f9 VW. 

Xf>;l^ (13.9 g. 50.0 mmol). 2-(4-7'nt 7 x 
X-f;UTSy (10.0 g. 50.0 mmoDt p-YHxyT.lV 
^i'K-TKSl?*! (714 Bg, 3.75 mmol) tfO h/l'Xyjg^ 

(100 ml) i:\mmximmLti^. mmw&T^^ 
: i^sx^;u = 7:1) x-nmLx. 

Hfti: L-Cit/c. 15.0 g (IR$ : 67.9%) 

>H-NMR (CDCI3) 8; 1.34 (3H. t. J = 7.2 Hz). 2.52 

(3H, s). 2.67 (2H. t.J = 7.0 Hz), 3.86 (3H. s), 4. 

05 (2H. t. J = 7.0 Hz). 4.27 (2H. q. J = 7.2 Hz). 
6.47 (IH. s). 6.68 (2H, d. J = 8.4 Hz). 6.91 (2H. 
d. J = 8.8 Hz), 7.15 (2H. d. J = 8.8 Hz). 7.29 (2H, 

d. J = 8.4 Hz). 

IR (KBr) ci-i ; 1696, 1493. 1211, 1177. 1069. 837. 
812. 775. 



[02 6 n (3) l-(4-7'a^7x:^>^/U)-5-(4-;< 
>- 7 X x;U)-2-;>< ^;MH- h*n-;P-3-/?;l''i^ Vig 
1- (4-y 7 X ^t^f-zP) -5- (4-.^ h ^ 7 X -;U) -2-;< 
^/k-lH-tn-;l,~3-;{r;l'--K>'i! x^^P (11.2 g. 25.3 

mmol) (7) THF (40 ml) b )>'9 J-)V (80 ml) 
i[(=4N ifmCfV^)-^l.imWi (25.7 ml. 101 mmol) 

^Mi.. 90'CT'4i^^tf L^i. wmk^z% N imtr 

HU'^i^TK^JS (38.1 ml. 305 mnol) $-jD;t , 90'CX'8 

pstxf-yux-tttijLTL^ mmkMXTmy^. ^-mm 
■^^^'y'^hx^Lm.. mmmjm=SEi\jx. s 

mn^m^h \.XWl, 10.3 g (IR^ : 98.1%) 
IH-NMR (CDCI3) d: 2.52 (3H. s). 2.68 (2H. t. J = 
7.8 Hz), 3.86 (3H. s).4.07 (2H. t. J = 7.8 Hz). 6. 
54 (IH. s). 6.69 (2H. d. J = 8.0 Hz). 6.92(2H. d. 
J = 8.8 Hz), 7.17 (2H. d, J = 8.8 Hz), 7.31 (2H, 
d. J = 8.0 Hz).IR (KBr) cm i : 3007. 1653. 1568. 1 
497. 1456, 1252, 1179. 810. 

(4) l-(4-7'D^:7x;^f->'l')-N-T>-yU-5-(4-;^ V^l/ 
7 X :::^)V)-2-)t- f-yU-lH- fa-/U-3-;i? /b^lfdf -ff 5 F 

1- (4-7^0:6 7 X ^-f-;!.) -5- (4-^ h >' 7 X ~M -2-J< 
i'JU-W-\::a-)U-^/})]^ir^yWt (2.00 g, 4.83 mmol) 

DMF mWL (10 ml) iZ n-T>-)U7%y (838 mg. 5.3 
3 mmol), v-ry llyi!>''xf-;P (946 mg. 5.80 mmol) 
th^Jxi-Jl'T^y (0.673 ml. 4.83 amol)i&]!)ll;c, 
SST' 1 . KimiZn-T'yJi'r 5 y (838 

mg. 5.33 mmol). i^T / 0 yWJx.^lU (946 mg, 5.8 
0 mmoDt h'Jxf-^l/TSy (0.673 ml. 4.83 mmol) S: 

Ml. m&x-mmmitz, m-^mi:mzm\ mt 

-f-Cv^-ty : »S?Xf-;P=4 : DtHHgLr, 
tJ^rSfrt lX%ti. 2.16 g (80.9%) 
iH-NMR (CDCI3) S; 0.87 (3H. t. J = 6.6 Hz), 1.23 
- 1.67 (16H, m). 2.60(3H. s). 2.68 (2H. t. J = 7. 
6 Hz), 3.33 - 3.43 (2H, m), 3.86 (3H. s),4.02 (2 
H. t. J = 7.6 Hz). 5.73 (IH, t. J = 5.6 Hz), 6.11 
(IH, s), 6.69 (2H, d. J = 8.4 Hz). 6.90 (2H, d. J 
= 8.8 Hz), 7.11 (2H, d, J = 8.8 Hz). 7.29 (2H. d. J 

= 8.4 Hz). 

IR (KBr) cm-i ;3335. 1626. 1570. 1537. 1491. 1275, 
1248. 1175, 835, 810,772. 

(5) l-(4-7"a^ 7x^f';l-)-N-7'f-;U-5-(4-t Kn^r 
7 X ~)U)-2-;< ^/U-IH- \^a-Jl^3-/lJ\^:ti^-^ 5 K 

l-(4-7'n^ 7 X ^-^M-ti-'f>'>\^5-(A-^ h^f 7 x 
x;|,)-2-.>< ^il^W-\^n-/\r-3-:/}il'7i(^V S. K (2. 10 
g, 3.79 mmol) COiS^t^^l^y^M (40 ml) tcO 'CX 
E.Mitts'^m (1.51 ml. 16.0 mmol) $:tal. 0 'CX 1 
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t^blXWz. 1.58 g (m-.Tl.OX) 

'H-NMR (CDCI3) 8; 0.94 (3H. t. J = 7.0 Hz). 1.23 

- 1.64 (4H. m), 2.59(3H, s). 2.67 (2H, t. J = 7.4 
Hz). 3.36 - 3.46 (2H. n). 4.02 (2H. t. J= 7.4 H 

z). 5.77 (IH. t. J = 5.6 Hz). 6.11 (IH. s). 6.47 
(IH, s). 6.69 (2H. d, J = 8.4 Hz). 6.88 (2H. d, J 
= 8.8 Hz), 7.05 (2H. d. J = 8.8 Hz). 7.29 (2H, d. 
J = 8.4 Hz). 

IR (KBr) cm-> : 313. 2959. 1615. 1574. 1543. 148 

9, 1269. 1223. 839. 812. 770, 735. 

(6) (2R)-2- {4-(l-(4-7"n 1 7 x ^.^;l')-4-(f v^PT 

5y;&/Uifr.;l/)-5-;<-f/l^-lH-eD-;l-2-^;l/)7x 

l-(4-7'n*7x:^f-;P)-N-7'^yP-5-(4-t Kndfx7 
x-/l')-2-;< ^;U-lH-t:D-;U-3-;<?;l^--K=Jf S H (1.75 
g, 3.24BIB01), (S)-2-bFo:?r>'-3-7x-;i/royN- 
Xf-;P (945 mg, 4.87 nmol), h'J7x-/l/4tX 
7-f y (1.28 g. 4.87 nmol) <7)h;l.xy?M (20 ml) 
fcri.r -(TYi^:^>l'^^-)U)i^\^KU>'y (1.23 g, 4. 
87 nmol) i:Mx., 80 X:X'\2^^tmLtz, RfEjRS: 

^/u=30: 1) x-mi, smiimmtLxmc, 

1.67g {IfUm : 72.0%) 

'H-NMR (CDCI3) S; 0.87 (3H, t, J = 6.8 Hz). 1.18 

- 1.60 (19H. m). 2.58(3H. s). 2.65 (2H, t, J = 7. 
0 Hz). 3.26 - 3.42 (4H. m). 4.01 (2H. t, J= 7.0 H 
z), 4.22 (2H, q. J = 7.0 Hz), 4.79 - 4.86 (IH. 
1). 5.70 (IH. bs), 6.07 (IH, s), 6.64 (2H, d, J = 
8.4 Hz), 6.83 (2H. d. J = 8.8 Hz). 7.04 (2H. d. J 

= 8.8 Hz). 7.22 - 7.35 (7H. a). 
IR (KBr) cm-i ; 3331. 1750. 1634. 1572. 1539. 148 
9. 1275. 1240. 1181. 1073. 1011. 837, 808, 700. 
(a]B2« 3.04' (c 0.750. aut^fl'M,) 

[0262] mmmi is 

(2R)-2-{4-(l-(4-7'n^ 7 X ^"i-M-A-^Ti^lVT S y 

ij)V7f-=.)V)-'i->i f-;>— iH-t:p-/i/-2-'f ;W 7xy=sf 

i^l -3- 7 X -/Uro 

(2R)-2-{4-(l-(4-7"o^ 7 X ;t^^yl/)-4-(r x;PT 5 y 
il)Vif^z.)V)-5-ii f-;W~ lH-bru-/l~2-^ /H 7 X y ^ 
>')-l-7 x-lVrufiy^ X^;K1,60 g. 2.23nnnol) 
CD THF (20 ml) b ^r^y-zU (10 ml) ?I-&?§?BwlN 
*Sf-fl:;i&'J'>A*jM (6.69 ml. 6.69mmol) ^liWt, 

m.m-?f^^>i^^AX'^^udk. mmmrmt 



I^^bIX. m^znfc.66i mg (K^: 43.33;) 
MA 132 - 13yC 

'H-NMR (CDCI3) S; 0.87 (3H. t. J = 6.8 Hz), 1.25 
- 1.56 (16H, m), 2.54- 2.63 (5H, m). 3.31 - 3.4 
2 (4H, m), 3.96 (2H, t, J = 7.4 Hz). 4.83- 4.89 
(IH, m). 5.73 (IH. bs). 6.03 (IH, s), 6.59 {2H, d, 
J = 8.4 Hz) ,6.81 (2H, d. J = 8.8 Hz). 6.99 (2H, 
d, J = 8.8 Hz), 7.20 - 7.35 (7H. b). 
IR (KBr) cm-' : 3031. 2926. 1742. 1572, 1543, 148 
9. 1277, 1242. 1178. 1073. 1011. 835. 812. 700. 
(aJo" -2.32* (c 1.12. ^aaiH/l'M,) 
TCl^^ffffl C39H4 7N204Bri:Lt 
H-^ffl: C. 68.11; H, 6.89: N. 4.07. 
miB: C. 67.92; H, 6.86; N. 4.03. 

mmmi i 9 

(2R)-2-(4-{2-(2-(2-(l. 1 ' -t'7 i-;l-]-2-'f ;UX^ 
;^).5-^ f-;l^lH- fn-;l^l-'f ;Hxf-;H 7 x y ^ v) 
-3-7 ji^./l'T'Uf^yM Xf-Zl/ 

(1) (2E)-3- (1.1" -t'7 x-/l)ra^ym xf-/U 
(1,1' -t'7x-/U]-2-*/l.'>'</l/Tb K (18.5 g. 102 m 
mol) b i/xf-y|^7h;^;^yg^g|xf-;U (27.5 g. 123 mm 

oi) <n mmm (200 mo izA(.miti-hv^Mm. 4. 
90 g, 123 mmol) ^Mi. mi&x' immtmifz, R 

= 30 : 1) x-nrnt. nmammbi^xnt^. 17.8 

g (IR^ : 69.2%) 

'H-NMR (CDCI3) 8; 1.28 (3H, t. J = 7.4 Hz), 4.20 
(2H, q, J = 7.4 Hz). 6.40 (IH, d. J = 15.8 Hz). 7. 
26 - 7.48 (9H. n), 7.73 (IH, d, J = 15.8 Ife). 
IR (KBr) cm-' ; 1715, 1634. 1476, 1314, 1269, 119 
6, 1177, 1036, 768. 745. 702. 

(2) 3-(l.l' -t'7x-;i/)-2-'f/i/rn>'\*yi? x^/p 
(E)-3- ti.r -\:7 x-iv)-2-^ ivra^y^ x-f-zp 

(17.8 g. 70.6 mmoDO X:J'y-;l' (400 ml) mWiZ 
10 I y^yi^^Aim (4g) *SI?:fflmT0.48 

MPa-ci6iNfiaMffL^. T^mi^^udk. ^mm 

mix. StmiiA^mbLX^f::. 14.3 g (1R^:7 
9.9%) 

'H-NMR (CDCI3) d; 1.18 (3H. t. J = 7.0 Hz). 2.41 
(2H, t, J = 7.4 Hz). 2.94 (2H. t. J = 7.4 Hz). 4.0 
4 (2H. q. J = 7.0 Hz). 7.22 - 7.45 (9H. m). 
IR (KBr) cm-' ; 1732. 1480, 1179. 1159. 750. 704. 
[0 26 3] (3) 3-(l.l' -h'7x-/H-2-'f/l^roM* 

y-/u 

*^-fk';f-'>i^T;W5-'>A (4.27 g. 112 mmol) cOr 
h5t N'0 77>'!gji?1J (200 ml) tC 3-(l.l' -t'7x 
-/W-2->f /Uro^'NVi! Xf-/P (14.3 g, 56.2 mnol) 



(ei))02-1211S6 (P2002-1211S6A) 



c7)Tb7t \iayyy (50 ml) $-}®TL. 2 8#^JdS* 
iSfiSL^t. m^iZ, *<$T, (5 ml) t 1 N 7kS!^t 
-th>J^AAmm (15 ml) 5-Ja;t, SjaT' 1 B#fatgl* 

mvat Lxmc. 11.7 g mm ■. 9s.3%) 

'H-NMR (CDCI3) S: 1.04 (IH. t. J = 5.4 Hz). 1.64 
- 1.78 (2H. m), 2.69(2H. t, J = 7.6 Hz). 3.45 - 
3.51 (2H. 111). 7.20 - 7.47 (9H. m). 
IR (KBr) cm-i ; 3300, 1480, 1451, 1057, 1039. 100 
9 . 750 . 702. 

(4) 3-(l,l' -h'7x-;^)-2-'^;^7•^A•-^-;^ 

-78 'C t'^ft^^1f';;U (9.60 ml, 110 ramol) <7)^it 

jii-\^ymm (200 ml) i>Z'j^i'fi'X)i't^^i^]i (11.6 

ml. 146 mmol) (Tii^it^^Uy (30 ml) ?M^jgT 

-78 'CX' 10 "jfWmLtz, ii^iStC-78 'CX' 3- 
[l.r -t'7x-/U)-2— f /t-rnvW-zU (11.7 g. 55. 
2 mo\)Wtji^Vymm. (30 ml) imVL. -78 - 
-45 •CT immfLit, ^-i>*ll)?l^JS{C-45 X:T' 
h-";xf-;l'rS> (55.7 ml, 400 mmol) ^Mt, 0 r 

:^^j^mm (200 ml) i:mt. mm- 1 n^wf u 

tLX%fz. 11.1 g (JtX^:95.7%) 

'H-NMR (CDCI3) d; 2.54 (2H, t. J = 8.4 Hz). 2.95 

(2H. t. J = 8.4 Hz). 7.23 - 7.46 (9H. b). 9.63 (1 

H. s). 

IR (KBr) cm' ; 1723. 1480. 750, 704. 

(5) 7-a,r 3i-)V]-2-^ )V-2,5-'^rify'Jty 

3-{l.l' x.-lV]-2-^ )VruJ-^-1—)\^ (11.1 g, 
52.9 mmol), :<^lV\L~)\^'trhy (3.70 g, 52.9 mmo 
1). M/x^/PTSy (14.7 ml, 106 mmol), 3-xf-;U 
l-5-(2-h Kndfi^xf-/U-4-;><f-;l/f-ry'J'>A yp 
5 K (2.09 g, 8.28 ml)i:X^'y-;U (12 ml) iOjg^ 

>s$r 77 -CT' 48 mmmL. mmrnKT^i^Ltz. 

y.mW.:s^^)V=^: 1) r^S5!Lt. @W!Hji&jS«!|!!l 
fcLTtf/i, 6.20 g (1R$: 41.9%) 
1 H-NMR (CDCI3) ^: 2.15 (3H. s). 2.48 - 2.93 (8H. 
m), 7.19 - 7.45 (9H.b). 

IR (KBr) cm-i ; 1713, 1480, 1364, 1171, 1092, 754, 
704. 

(6) 2-(2-(l,r -t'7xr:;l,)-2-^yWxf-/l.)-l-(4-7 
X y df- 1 ;t~f-;W-5-.X f-;U-lH-t'D-;i. 
7-(l.r -h'7x:::;H-2-^yU-2,5-A.7'^'>'i^'^y (3. 
00 g, 10.7 mmol). 2-(4-.X hdrv7x.=.yl.')x-?-;U75 
y (1.62 g. 10.7mmol)t p-h;Ux>-x;l';Jtygf— 
ftife (153 mg. 0.803 mmol) CO h-yUxy?f?g (100 ml) 

5:12 msmmmLtzm. xmrnKT^^uz, « 



PKx^/i. = 30 : 1) xmrntx, ^mi^m?int 

LX%fz, 2.53 g (1R$: 59.8%) 
'H-NMR (CDCI3) 5; 2.07 (3H. s), 2.51 - 2.69 (4H. 
m). 2.86 - 2.95 (2H.id). 3.68 (2H. t. J = 7.6 H 
z), 3.79 (3H, s), 5.68 (IH, d. J = 3.6 Hz), 5.74 
(IH, d, J = 3.6 Hz). 6.80 (2H, d, J = 8.8 Hz), 6.9 
0 (2H, d, J = 8.8Hz), 7.20 - 7.37 (9H, m). 
IR (KBr) cm-» ; 1512, 1480. 1418. 1300. 1248. 103 
6. 750. 704. 

[0 2 64] (7) 4-{2-(2-(2-(l.r -h'7x-;l')-2-< 
;Wxf-/i')-5-^^;U-lH-ta-;l'-l-< ;Wx^yH 7 x 

2-(2-(l.r -t'7x-;U)-2-'f;l'X-^;U)-l-(4-7xy 
#i^7x^^^;l')-5-;<f-yP-lH-tD-y|^ (2.50 g. 6.32 
mi»l) Olg^k^f-Wy^at (100 ml) t 0 'CX'^mY. 
(2.39 ml. 25.3 mmol) Srjpi., 0 °CX' 1 B$ia 

LXntz. 2.40 s (l|X$ : 99.6%) 
'H-NMR (CDCI3) d\ 2.06 (3H. s). 2.51 - 2.95 (6H. 
m), 3.66 (2H. t. J =7.6 Hz), 4.74 (IH. bs). 5.68 
(IH. d, J = 3.2 Hz), 5.72 (IH, d, J = 3.2 Hz), 6.7 
3 (2H, d, J = 8.6 Hz), 6.84 (2H, d, J = 8.6 Hz), 
7.21 - 7.38 (9H, m). 

IR (KBr) cm-i ; 3393. 1615. 1514. 1480. 1437. 122 
3. 828. 750. 704. 

(8) (2R)-2-(4-{2-(2-(2-[l.r -t'7x-;U)-2-< ;l^x 
■f /P)-5->< f-yU-lH-fO-/t-l->f ;l.]Xf-;H 7 X y # 
>')-3-7x-/l/7*aM*yK Xf-zl/ 
4- {2-(2-(2-(l, 1 • -h'7 x^;P)-2->f ;l'Xf-;U)-5-;< f- 
;l-lH-t:a-yU-l-'f;l/)x^/H7xy-;l/ (2.40 g, 
6.30 ■nol). (S)-2-bKndrx-3-7x~;l/7'o/\->'K 

Xf-zP (1.84 g, 9.45 mmol), \'^}7 x~)Vt^Xy 
y (2.48 g, 9.45 mmol) O h/l/XyjSfS (10 ml) (CI, 
r -Kr^rVii)Vif-.-jV)V\f:^^)Vy (2.38 g, 9.45 m 
mol) $:JDi, 80 •Ct'12 B^HM^LJt. 

{car. i^^xf-zPT-fiiiajL, ii*ei?-7y^^v'>/.T' 

Ai!'a-7h^57'f-(^dE-9-y :i^Xf-/P=30: 1) 
■C'l&SaLT, @W*?jS:j|!l«a?!lt LT^Tt. 1.40 g (IR 
39.9%) 

'H-NMR (CDCI3) S; 1.17 (3H, t, J = 7.0 Hz). 2.04 
(3H. s). 2.51 - 2.64(4H, m), 2.85 - 2.94 (2H, 
m), 3.21- 3.29 (2H, n). 3.63 (2H, t, J = 7.4Hz), 
4.15 (2H, q, J = 7.0 Hz). 4.72 - 4.79 (IH. m). 5. 
67 (IH, d. J = 3.2 Hz), 5.71 (IH, d. J = 3.2 Hz), 
6.74 (2H. d, J = 8.8 Hz). 6.85 (2H. d.J = 8.8 Hz). 
6.92 - 7.29 (14H, m). 

IR (KBr) cm-' ; 1852, 1732. 1510. 1298, 1240. 118 



2. 1113. 1084. 1030, 750. 702. 
[0 2 6 5] HMfJill 20 

(2R)-2-(4-{2-(2-(2-(l,l ' -fc,'7 x-Zl'J-Z-^ JUX^ 
/l'>-5->f-;P-lH-en-7l/-W;l')xf-;H 7 ^x) 

(1) (2R) -2- (4- {2- (2- (2-11.1' -t'7x:i/L']-2-'f /l-X 
f-/P) -^^ f-;l-lH- 1 o-;w-l-< X 7 x / =Jf 
>')-3-7x:::/P7'Dy\-yi? 

(2R)-2-(4- {2-(2-(2-(l . 1 ' -h'7 x -yU]-2-^ /PXf- 
M -5-;< f-yP-lH- tQ-;l/-l->f /l/Jxf-yU 7 x 7 ^ 
-3-7x-;l'raAVK Xf-;W (1.40 g. 2.51iido1) 
cr> THF (30 ml) t (15 ml) ?S-&^?ffiC;lN 

*iSit;Xf'J'>i*?K?M (7.53 ml. 7.53 mool) iMt. 

mm 1 mm iti. mm^ i mmvpmtt: 

Jt. !S$^i''J;&y;U;^7X.:7a-7h^^77'f- (^^ 
•tV : »i!Xf-;l^=3 : 1 ) XiSMLX . Be<J!|*»?:}4tt 
lljtLttffc. 994mg (JtZ$: 74. 7%) 
'H-NMR (CDCI3) ff: 2.04 (3H. s). 2.49 - 2.93 (6 
H. n). 3.26 (2H, d, J =7.0 Hz). 3.63 (2H. t. J = 
7.6 Hz). 4.83 (IH, t, J = 7.0 Hz). 5.67 (IH.d. J = 
3.6 Hz), 5.72 (IH, d. J = 3.6 Hz). 6.74 (2H. d. J 
= 8.8 Hz). 6.86(2H. d, J = 8.8 Hz). 7.19 - 7.29 
(14H, m). 

IR (KBr) cm-> ; 3063. 1728. 1510. 1236. 750. 702. 

(2) (2R)-2-(4-{2-t2-(2-tl.l' -h'7x-;U]-2-'f /PX 
tM-5-J< ^;U-lH-fn-;U-l-'f ;l/]xt;H 7 x y 
>')-3-7 x~f\^rxi/^yi!i i-hV^J* 
(2R)-2-(4- {2-f2- (2-(l , 1 ' -h'7 x -yH-2-< yUX^ 
;U)-5-;><f-;|.-lH-trn-;l.-l-'f/P}Xf-;W 7 x/^i^) 
-3-y x-fVTaJiym (994 mg, 1.88 mmol) iZX^ 
J-)V (15 ml) fclN /Kif'ft-t '>A (TiX^ J-)V 
mm (1.69 ml) itnl, m&lti, S§tX-r;l.^ 

MIX. Bmiimwt ixmc. 940 mg mm ■. 68.1 
%) 

1 H-NMR (DMSO-dg) d ; 2.02 (3H. s). 2.48 - 2.58 (4 
H, m). 2.75 - 3.15 (4H. m). 3.62 (2H, t, J = 8.0 
Hz). 4.23 - 4.29 (IH. m). 5.44 (IH. d. J =3.2 H 
z). 5.54 (IH. d, J = 3.2 Hz), 6.65 (2H. d. J = 8.4 
Hz), 6.84 (2H, d. J = 8.4 Hz). 7.13 - 7.42 (14H, 
m). 

IR (KBr) CB-i ; 3027, 1609, 1508, 1416. 1233. 105 

3. 910, 750, 733. 702. 
(cfJo" 14-r (c 1.16.^'DD*/l.-A) 
[02 66] IIJfiCTl2 1 

(2R)-2-(4-{2-(2-(2-7;l/^D-6- h 'J 7;l/3l-n^f-/l.'7 
X ^>f-/U)-5-;< f-yU-lH-tTD-yU-l-f ;l/]xf-;W 7 x 
>'^v-)-3-7x-;U7"ayN->'i! xf-;U 
(1) (2E)-3- (2-7lV^X3-(>-V^)7)Vifuy^^)Vy X.- 



(8 2) )02-1 21 186 (P2002-121 186A) 

2-7 iVa^-d-V "J 7lVtU}i^)\^KyXriVrt. K (1 
0.0 g, 52.0 111101) t-Jx^)VitiXit^/MkX^lV (1 
4.0 g. 62.4 mmol) ff) THFjSjK (100 ml) l^TK^-ffc'th 
'J-^A (601 2.50 g. 62.4 imol) ^Mt. mSX'll 

Ltz^. B^isx^/i^T-fflftiL^. mXim^-^ximL. 

fi, SS5r>'y*y;U;*7A^'p-7h^57 -r- ('s^ 
: »ifx^;U = 9:1) XnmtX. 
LT^f^C. 12.1 g (IRSP : 89.0!!;) 
'H-NMR (CDCI3) d: 1.35 (3H. t. J = 7.4 Hz), 4.29 
(2H, q. J = 7.4 Hz). 6.62 (IH. d, J = 16.2 Hz), 7. 
27 - 7.56 (3H. m), 7.79 (IH, d, J = 16.2 Hz). 
IR (KBr) cr' ; 1723, 1466. 1321. 1254, 1190. 116 
9. 1132, 1038, 984, 912. 804.758. 

(2) 3- (2-7>Wjj-D-6-h'j7;U7rD;<f';l.7x-;l/)r 
un-y^ x-f/i/ 

(2E)-3-{2-77P7rn-6- h 'J 7/l';t-D;< f-;Ut'7 x x;U) 
rn'O'i! x^iV (12.0 g, 45.8 mmol) <r> X'9 J— 
ll' (200 Bl) mmiZ 10 % J^y'J^M^m (1.2g) iia 

t. Tiimwm^TX'if^mmnuc, r^mm^^Lti 
bm^mmix, smsimmmiLxnti. 11.8 

g (IR^:97.55i) 

1 H-NMR (CDCI3) (5; 1.27 (3H, t, J = 7.0 Hz), 2.57 
(2H. t. J = 8.0 Hz). 3.14 (2H, t, J = 8.0 Hz). 4.1 
7 (2H, q, J = 7.0 Hz). 7.20 - 7.48 (3H. m). 
IR (KBr) cm-i ; 1738. 1470. 1319. 1252. 1169. 112 
7, 889, 802. 

(3) 3-(2-7/l'3}-D-6-h y 7;l'3ro^f-;U7xX/U)-l- 

AimitV'h'yj^T/Ui-'^M, (3.39 g. 89.3 ranol) <0 
rh7h HD77y!gS^ (100 ml) iz 3-(2-7/U^a 
-6-h 'j7;P^D^f-/U7xX/U)7'oyNVg!xf-yU (1 
1.8 g. 44.7 mmol) £7)rh5tKD79y (50 ml) $r 

^TL, 2 mumM^Ui. m^iz. mr. * (3. 

5 ml) t IN 7KiSfb-th'J'>A7j<^?S(10.5 ml) 

mx 1 mmmntt:. T-mt:^iuzm. h 
im'm\.x. '^mA^mMh\.x%tz. 9.51 g (nx 

$ : 95.9°/) 

'H-NMR (CDCI3) d\ 1.79 - 1.93 (2H. m) , 2.84 - 
2.95 (2H, m), 3.66 - 3.77 (2H. m), 7.12 - 7.46 
(3H, ■). 

IR (KBr) cm-' ; 3328. 1470. 1319. 1250. 1169. 112 
5. 1059. 1036, 798. 

[0 267] (4) 3-{2-7f\^ta-(rhV7)Vto^^fl- 

7 X -yu) -i-7'D>' 

-78 °C T'lS^t:7^^i^'U;^ (7.47 ml. 85.6 mmol) Offi 
•fl:>f-U>-?S?8t (100 ml) tCi/^^/UT.yU^df.i^H (9. 
00 ml. 114 mmol) «t;p<-f-UV (10 ml) mMimT 



(S3))02-121186(P2002-1211S6A) 



-78 'Ct^ 10 "^wnitz. M-^m^z-is -Ct' 3- 

y-ZU (9.51 g, 42.8 iniiiol)c7)JSft;<f-i.yi§Jg (20 m 
1) ^rfSiTL. -78 - -45 'CT 2i^fSHS#Lfv!o ttfeii 
i>i^'^mz-45 VThVX^fUTiy (43.3 ml, 311 i 

inoi) nnl. 0 'CT 2 B*^J8#L/::, f#^>^i&a^?« 

{C«8fP*g'fbTy^rL»^?A;*{gJS (200 ml) ^Ml. 

Bd^m^:mmit ixmz. 9.10 g (1R* : 96.6^) 
MI-NMR ((n)Cl3) 2.74 (2H. t. J = 8.4 Hz). 3.13 
(2H, t. J = 8.4 Hz). 7.14 - 7.48 (3H, m), 9.84 (1 
H, s). 

IR (KBr) cm-i ; 1725. 1470. 1319. 1250, 1169, 112 
3, 1032. 801. 

(5) 7- (2-7 ;U:ta-6- h U 7 ;l/:t f'/P7 X ii;u-2, 5 

3- (2- 7 D-6- hU 7 ;U:t p 7 X -;P) -1-r P 
A'-f^/l^ (9.10 g. 41.4 mmol), h y 

(2.90 g. 41.4 mmol). hliX^yl^TSV (11.5ml. 82. 
8 mmol), 3-Xf'yWl-5-(2-b HP^i^Xf';l^4-^f';L' 
^ryj^A 7n$H (1.63 g. 6.47 raUtX:^/'- 
(9 ml) (^ig^mi 77 48 f^^lSff L. 

«JIT®*L^c. S§^S/'J*y;u;&7A;'p^h/5 
y^- (^^^?-y : »Kx^yP-9 : 1) TttSSLt, 
SWtl5:?ft» t LXnti. 2.60 g (IR* : 25,0%) 
iH-NMR (CDCls) 2.21 (3H, s), 2.66 - 3.11 (8H. 
m). 7.19 - 7.46 (3H,m). 

IR (KBr) cm-i : 1715, 1470. 1319. 1252. 1167, 112 
5, 802. 743, 727. 

(6) 2- (2-7 ;U:t P-6- f> U 7 /P:*' P ^ -f^U 7 x ^^i^M - 
l-(4-^ h ^ 7 X ^-7-/W-5-;'< f-;l-lH-tf p 

7- (2- 7 /U^ P-6- h U 7 ;l/:t P ;< 7 x r:;^) -2 , 5-^ 
r^^yi^'^j-y (2.50 g. 9.92 mmol), 2-(4-;^ h^i^y 
xX;U)xf-;|/7 5y (1.50 g, 9.92 mmoDfc p-h;UX 
yxyl^^ygt-^ftliJ (142 mg, 0.745 mmol) C7) 
xyjfJS (100 ml) S:12 B^SSMSiELTtf^. MUi 

7^- (^^^fy : »B!X^;W = 30 : 1) t-«S?L 

nm\i\m'V^b LX%fz. 2.43 g (1R$ : 60.4» 
iH-NMR (CDCI3) d\ 2.17 (3H. s) , 2.67 - 3.13 (6H, 

m). 3.78 (3H. s), 3.96 (3H. s), 5.84 (IH, d, J = 
3.6 Hz). 5.93 (IH, d. J = 3.6 Hz). 6.82 (2H.d, J = 

8.8 Hz), 7.02 (2H. d. J = 8.8 Hz), 7.25 - 7.48 
(3H. m). 

IR (KBr) cm-i ; 1613. 1514. 1464. 1420. 1318. 130 
2, 1250. 1167. 1146. 1125. 1036. 885, 826, 801. 75 

2, 727. 

(7) 4- {2- (2- (2- 7 P-6- h U 7 P f-yU 7 X 

f-;l/)-5-;^f';l-lH-fp-;U-l-'< ;U)x^/M 7 x 



)V 

2-(2-7;U;rP"6- h 'J 7;U;1-pp< ^)Vy x ^^^7l/)-l-(4 
-7x y^i^7 X ^-f';U)-5-;<f-;U'-lH-h''p-;l/(2.33 
g. 5.77 mmol) COmt^^'fl^ymW. (100 ml)C 0 'CT 
HA-fk*^* (2.17 ml. 23.0 mmol) SrjD;!. 0 'CT 1 

\m?Mb LX%fz. 2.20 g (1R$ : 97.3%) 
iH-NMR (CDCI3) ^; 2.16 (3H. s). 2.67 - 3.13 (6H. 
m). 3.% (2H. t. J =8.0 Hz). 4.75 (IH. bs), 5.84 
(IH, d, J = 2.8 Hz). 5.93 (IH. d, J = 2.8 Hz). 6.7 
5 (2H, d. J = 8.4 Hz). 6.96 (2H. d. J = 8.4 Hz). 
7.26 - 7.49 (3H. m). 

IR (KBr) cm-» : 3453. 1514. 1464. 1318. 1250. 116 
7. 1125. 801. 748. 

(8) (2R)-2-(4-{2-(2-(2-7;U:tP-6-h U 7;P:tP;^^ 
;U7 X :t-f-;P)-5-y f^;u-lH- tf p-;i^i-^ ;U) xf-zW 
7x/^>')-3-7x:::;l/7"P>'NVg? X.^)V 
2- (2- 7/1-^ P-6- h U 7;W:tP;<f-;U7x^'^f';W-l-(4 
-7xy^rx7x ^t-f-;!/) -5-y f^;U-lH- 1' P-/U (2. 20 
g. 5.62 mmol). (S)-2-h KP^i^-3-7x:::;urP7\'y 
K Xf-;!/ (1.64 g. 8.43 mmol). hU7x:i/U7r^X7 

y (2.21 g. 8.43 mmol) Oh/UxyJ^Jg (40 ml) 
l.r -(rV>''j*;P*fx;U)s;tf^»ji;y (2.12 g. 8.43 
mmol) Sr»Di. 80 -0^12 m^mmLfz. K^W.^ 

^;p=30: 1) xmmix. EmmmmtLxn 

1.02 g (IR^:31.9X) 
^H-NMR (CDCI3) &; 1.33 (3H. t. J = 7.4 Hz). 2.14 
(3H. s). 2.68 - 2.84(4H, m), 3.04 - 3.12 (2H, 
m). 3.21- 3.29 (2H, m). 3.89-3.93 (2H. m). 4.26 
(2H. q. J = 7.4 Hz), 4.72 - 4.79 (IH. m). 5.83 (1 
H. d, J = 3,0 Hz), 5.92 (IH. d, J = 3.0 Hz). 6.76 
(2H. d. J = 8.8 Hz), 6.96 (2H, d, J = 8.8 Hz). 7.21 
- 7.48 (8H. m). 

IR (KBr) cri ; 1753. 1736. 1510. 1318. 1250. 118 
4, 1167. 1125. 1030, 885, 802, 748. 700. 

[0268] mmmi 22 

(2R)-2-(4-{2-{2-(2-7yl/:tP-6-h U 7;U:tPy f^;l^7 
x^t^-f 7P)-5-;<f-/l/-lH-tfp-;u-l->f Mx^Myx 
y^S/)-3-7x^;i'rp/N-yK -fhU^A 

(1) (2R)-2-(4-{2-(2-(2-7/l/:tP-6-hU7/l/^pyf- 
;U7 X :t-"f ;W-5-;^ f-yu-lH- t'p-;u-i->f ;u) x.^M 
7xy^S/)-3-7x -/ur p>' N*y gf 

(2R)-2-(4-{2-(2-(2-7y^* P-6-h U 7;U:tPy f"7W7 
x4>f-;U)-5-yf'yu-iH-t*'p-;i/-i-Y yi/]xf-;M7x 
/^>')-3-7x-;UrPA'yi{ xf*;!^ (1.02g, 18.0 
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mmol) <r> THF (20 ml) t ^9 (10 ml) jg^?§ 

mm :m.\YA')'^i^-mWi (5.39 mi. 5.39 miol) 

('\=>f^fy:ifi!Xt;l.=3 : 1 ) T'ltlgLT. 
^mMh 533 mg (IR$ ; 54.9%) 

'H-NMR (rocia) ^; 2.14 (3H. s). 2.66 - 3.11 (6H, 

m). 3.27 (2H, d. J =6.2 Hz). 3.93 (2H.t. J = 8.4 
Hz). 4.82 (IH, t, J = 6.2 Hz). 5.83 (IH. d.J = 3.0 

Hz), 5.92 (IH, d. J = 3.0 Hz). 6.76 (2H, d, J = 

8.8 Hz). 6.98 (2H, d, J = 8.8 Hz). 7.19 - 7.48 (8 
H, m). 

IR (KBr) cr' ; 3034. 1725. 1510. 1318, 1238. 116 

7. 1127, 801, 756, 700. 

(2) (2R)-2-(4-{2-(2-(2-7;l.';tD-6- h 'J yiVH'ci:/. 

f-/\^7 X J^^;^)-5-;>< f-;i/-iH-trn-;i/-i-'f /u)x^ 

/H7xy^M-3-7x-;urD>'\-yg! ■rhU'yj^ 

(2R)-2-(4-{2-(2-(2-7;l':tD-&- h 'J 7/l^;tn^f-;k7 
X f-;MH-tf D-;U-l-< il] x-f-/U> 7 1 

/^>')-y7 x=.)\^r\3JVyM (533 as. 0.988iniol) 

ICX^'y-zl. (5 ml) tlN AiiR^ti-hU^M. (nx.^ J 

-mm. (0.889D11) ^nt. mkUz. m^\zv^ y 

165 mg (JR*:33.1S:) 

'H-NMR (DMSO-de) d\ 2.12 (3H, s), 2.69 - 3.14 (6 
H. m). 3.37 - 3.64 (2H, m). 3.78 - 3.93 (2H. m). 
4.25 - 4.29 (IH. m). 5.68 (IH. d. J = 2.4Hz), 5. 
72 (IH, d, J = 2.4 Hz), 6.66 (2H, d, J = 8.4 Hz), 
6.94 (2H. d, J= 8.4 Hz), 7. 15 - 7.58 (8H. m). 
IR (KBr) cm-i ; 2971. 1609. 1508. 1464. 1418, 131 

8, 1235, 1167. 1125,1069, 885, 801, 750. 700. 
[a]^ii 9.&e' {c 0.221, i'aaTt^/lA) 
[0269] UMPl 23 

(2R)-2-(4- (2- {2-^ f-;U-5-(3- (1 . 1, 2. 2-r h 7 7/^:^ 
DX h >-) 7 X ^-^)V'hm-h'0->\^l-i M Xf-;P) 
7xy^i^]-3-7x-;l'TD>'N->-K Xf-zP 
(1) (2E)-3-(3-(l. 1,2.2- h y 7/U3rax hdf x) 7 x^ 

3-(l, 1,2,2- N 'J 7)Vtux. V^'y)'<>XriVf^ H 
(21.4 g, 116 mmol) t >''xf-;^d^;?.;^yg^g^xf-y^ (2 

5.9 g. 116 nuiol) <0 THF^ (200 ml) {Z^mittV 
U'^A (60S;, 4.64 g, 116 mmol) ^Ml. ^?at'12S!f 

mmLtz. imw.^:m.i.zm\ in imx:m.f.tL 
rem. Pisx^;i.-ciitiaiL/o. ttnam^^TmL. m 

: stB?x^;u = 9:1) T'WiSLT. mmmm 

h LTt#3t. 19.7 g (IR* : 6 9. 9%) 



>H-NMR (CDCI3) d; 1.34 (3H. t, J = 7.0 Hz). 4.27 
(2H, q. J = 7.0 Hz), 5. 65 - 6.21 (IH, m), 6.45 (1 
H, d, J = 16.2 Hz), 7.27 - 7.45 (4H, m), 7.65 (1 
H. d. J = 16.2 Hz). 

IR (KBr) cm-' : 1715. 1644, 1582, 1487, 1447, 137 

0. 1304, 1277. 1196. 1119, 1036, 982. 851, 802, 76 
2. 679. 

(2) 3-(3-(l,1.2,2-hU7;i.':tOXhdf>')7x-;W7' 

(2E) -3- [3- (1 . 1 . 2. 2- 1- 'J 7 yU^ax h i') 7 X ~)\,'] 
rwom. xf-yKW.e g. 67.1 mol) <D /- 

)V (500 ml) mW.f,Z 10 I ^■^yi^^J^m (1.2g) iM 

ik. m^mix, mmmmtixntz. n.i 

g (IR$:89.8%) 

'H-NMR (CDCI3) d: 1.23 (3H, t. J = 7.0 Hz), 2.62 
(2H. t. J = 7.4 Hz). 2.97 (2H, t, J = 7.4 Hz), 4.1 
3 (2H. q. J = 7.0 Hz). 5.62 - 6.18 (IH. m),7.06 

- 7.34 (4H. m). 

IR (KBr) CD-I ; 1732. I6I5. 1588. 1489, 1449. 137 
5, 1304. 1281, 1198, 1121. 801, 760, 693. 

(3) 3-(3-(l, 1. 2,2- h U 7;l';t ax hdf s^) y x 

TKS^t'Jf-'^AT^L'Sx'^A (4.54 g. 120 mmol) 
h^t\ia7^y!mm (200 ml) 3-(3-(l, 1,2.2- 

h*)7fl:^axh^>-)7x -/\^] rny N-ySjxf-;!.' (i 
7.6 g, 59.8 mmol) (7)Thyt.Yti7yy (100 ml) i 

mrt. 2 ^m\i^m.Lfc, m^tz. tk^t. * (5 

ml) fc 1 N pmiti-h*J'^J*mm(l5 nU i:mi, 

mmix. smm^'^tLxntz. 15.0 g mm-. 

'H-NMR (CDCI3) d: 1.32 (IH, t, J = 5.2 Hz), 1.83 

- 1.97 (2H, m). 2.74(2H, t. J = 8.4 Hz), 3.64 - 
3.75 (2H, m), 5.62 - 6.18 (IH. m). 7.03 -7.34 (4 
H. m). 

IR (KBr) cm-i ; 3310. 1613. 1588. 1489. 1449, 130 
4. 1281. 1198, 1121. 802. 758, 694. 
[0 270] (4) 3-(3-(l.l,2,2-h'J7;P3fnxh:if 

-78 'C X'^-it^^'^Vfi' (10.3 ml, 118 mmol) cOJI-ft 
^^Uymm. (100 ml) (:v^^;l.-X;l-;Jtdf>'H (12.4 
nl, 157 mmol) (OtS^t^Xf-l'^ (10 ml) ^fSSrjgT 

1. -78 'cx' 10 ^mmifz, m^m^z-is -ex 3- 

(3-(l,1.2.2- h 7/l/:tDX h#i.')7 x:::/l']-l-7'n 
^■^y-fl- (14.9 g. 59.1 mmol) comit:>(f-\^ymm (2 

0 ml) mjL. -78- -45 x:x' z^mmtfz. n(> 
titiR-kmiz-iS'cx'hVx^fi^ny (59.7 mi, 429 
mmol) mi. 0 'CX 2 tmmnuz, wi^ixm-^ 
wnzmn&^try^-'^j^ymm (200 mo m 
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T. Smazim'^t ixntl. 14.5 s W : 98.0%) 
'H-NMR (CDCI3) 8; 2.80 (2H. t. J = 7.4 Hz). 2.98 
(2H, t. J = 7.4 Hz), 5.62 - 6.18 (IH. m). 7.05 - 

7.35 (4H, in). 9.83 (IH. s). 
IR (KBr) cr' ; 1726. 1304. 1280. 1199. 1123. 802, 

758. 693. 

(5) 7-D-(1.1.2.2-h'J7;l<3j-oxh:^i^)7x-;H- 
2.5-^7':J'y>''7fy 

3- (3-(i. 1. 2.2- h 'J 7;i'^nx h Jfy) 7 * r./^]r DA- 

i—il (14.5 g. 70.7pn)ol), :A^)V\L=.)V1r Vy (4.9 
6 g. 70.7 nmiol). b'JXf-yUTSy (19.7 ml. 141 mm 
ol). 3-Xf-;H-5-(2-h Kn:^f vXf-;U-4-;.<f-yUf-r 
riJ-^A 7DSK (2.79 g. 11.0 mOfcx^-y-zl. (1 

5 ml) <r)m.-^mi 77 -CT' 12 B*ia}g«5L. 'm^m. 

TSiL.!t. JS$5:i''J*y;l';!?7A^'avh^7 7-< 

- Cvdf -^-y : »Kx^;P=7 : 1) TltlilLt:. iW 
!t$!lS-?ft<^:ft b LX%tz. 10.7 g ()R$ : 47.3%) 
'H-NMR (OCla) 5: 2.19 (3H, s). 2.61- 2.97 (8H. 
m). 5.62- 6.19 (IH. m). 7.03 - 7.33 (4H. m). 

IR (KBr) cm-' : 1715. 1613. 1588. 1489. 1448. 130 
4. 1281. 1196. 1119, 802. 760. 694. 

(6) 4-(2-(2-;><f-;U-5-D-(1.1.2.2-rh77;l'Ji-nx 
h 4f j^) 7 X ^f-/P)-lH-hf n-;l/-l-.^ )V) xf-yl^) 7 x 

y-;u 

7-(3-(l,l,2,2-b 'J 7;UJrox h^x) 7 x-;l-)-2,5- 
'^r^yxjfy (3.00g, 9.38 ramol), "j-y^y (1.28 
g. 9.38iiiiol)t p-h/Pxy;^;!^*^!!?— ?K|D!|«) (133 
mg, 0,701 miDol) O h;Uxy}|p?S (100 ml) ^12 a#ia 

y/l';*5A^'n-7h^77^- Cvdfl^V : PBlxf- 
;P = 9 : 1) t-«i8Lr, BW!B!iS-«i«!t«)i: LTfl;t. 
2.77 g (l|X$: 70.11) 

'H-NMR (CDCI3) d;2.Vo (3H, s), 2.59 - 2.95 (6H, 
m). 3.88 (2H. t. J =7.4 Hz), 4.78 (IH, bs), 5.64 

- 6.19 (3H, m), 6.73 (2H, d, J = 8.8 Hz), 6.88 (2 
H, d, J = 8.8 Hz), 7.02 - 7.34 (4H, n). 

IR (KBr) cm-' ; 3345, 1514. 1300, 1198, 1123, 829, 
758. 

(7) (2R)-2-(4-(2-{2-.?<^;l^-5-(3-(l, 1,2,2-f h 7 7 
)Vt^ux. b ^ x) 7 X .^-f-;P]-lH- fa-;l/-l-'f M x-f 
/W7x/^j/]-3-7x-/Proy<yis xf-zu 

4- (2-{2-;^f-;P-5-(3-(l, 1,2,2-r h y 7/l^:tDX h^i?^ 
j^) 7 X ;^^;l')-lH-t:p-;l.-l->f ;Hxf-/W 7x7- 
;p (2.70 g, 6.41 mmol). (S)-2-t Hndf x-3-7x::: 
yp-roA'yi? Xf-/u (1.87 g, 9.62 ramol). M;7x 
~)Vt-.xy -(y (2.52 g, 9.62 mmol) cr)h)VJiymm. 

(100 ml) ti,r -(ry'i>"*/i"-K-/i')i^'f'<.iji;>' 

(2.43 g, 9.62 mmol) ^Mt, 80 'CT'12 l«piaa#L 



: »B!Xf-zl.=30 : 1) TftiaLT. Emu^m. 
!f*)t UT?#/i. 1.00 g (IRfS ; 26. U) 
'H-NMR (CDCI3) 8: 1.17 (3H, t, J = 7.2 Hz). 2.12 
(3H. s). 2.64 - 2.95(6H. m). 3.21 - 3.25 (2H, 
m). 3.85 (2H. t. J = 7.6 Hz). 4.15 (2H. q. J= 7.2 
Hz). 4.71 - 4.78 (IH, m), 5.63 - 6.19 (3H, m). 
6.74 (2H, d. J =8.4 Hz), 6-90 (2H, d. J = 8.4 Hz). 
7.03 - 7.32 (9H. m). 

IR (KBr) cm- 1 ; 1752. 1613. 1586. 1510. 1300, 1Z7 
9, 1236, 11%, 1119. 1030. 754 . 700. 
[02 7 1 1|lifi^ll24 

(2R) -2- [4- (2- [l-A f-;l-5- (3- ( 1 . 1 , 2 , 2-f h 7 7 /U^f 

Dx N ^ x) 7 X ;^f•;^)-lH-l^o-/^-l-f iv) xi-ju) 

7xy4fv']-3-7x-;P7*n>'N-yB? •f'hO'^J^ 

(1) (2R)-2-(4-(2- {2-^ ^ll-5- (3- (1 , 1 , 2, 2-f h 7 7 
;l/7l-DX h i^) 7 X :^^^)1)-1W- fn-/U-l--f M xf- 
/U) 7 X / i^] -3- 7 X -/uroy 

(2R) -2- (4- (2- {2-y f-/l/-5- (3- ( 1 , 1 , 2 , 2- r b 7 7 
nx h^f v) 7 X :t-f-;U)-lH-tn-;l-l-f ;H xf-;H 
7xy^v-}-3-7x-;P7*n/\*yg? Xi-Jl (980 mg, 
1.64 mmol) <7) THF (20 ml) t jii'y-fV (10 ml) 
^jMt-lN TmiMV'^J^^m (4.92 ml, 4.92 mmo 

1) imi, m^x-mmnuz. ^mm^wmx 
'^mudk. mti^xi-iux-mmitz. mmm^yHx-mi^ 
L. mmm-?f^^^i^'^j^xMmLfdk. imi:mET 

'Silt:. n^^iy'}ii*r)ViiyJ^ifU'^hyyy 1- 
(^=Jf-t>-:pg?X^;U=3 : 1 ) t-^lgLT, 

iiWmt LXWz. 920 mg (ltX$ : 98. 5Z) 

'H-NMR (CDCI3) 8; 2.12 (3H, s), 2.62 - 2.94 (6H, 
m), 3.26 (2H. d, J =6.6 Hz), 3.85 (2H, t, J = 8.0 
Hz), 4.82 (IH. t. J = 6.6 Hz). 5.62 - 6.18 (3H. 

m). 6.75 (2H. d. J = 8.4 Hz). 6.91 (2H. d. J = 8.4 
Hz). 7.02 - 7.32 (9H. m). 

IR (KBr) cm-' ; 3034. 1732. 1510. 1300. 1233. 119 
8. 1121. 758. 700. 

(2) (2R)-2-(4-(2-|2-.X^;P-5-(3-(l, 1,2,2-r h 77 
Dx h df >-) 7 X -IH- fa-/U-l-f M xf- 

;U)7xy^^)-3-7x-;uro>'N'yi? ■^h'J'^'A 
(2R) -2- [4- (2- {2-)f. (3- ( 1 . 1 , 2, 2-f b 7 7 /P^f 
ox h ^ >-) 7 X ^^/W-lH-tD-zU-l-^ M Xf-/W 
7xydfi')-3-7i-;U7*n/N'yi? (920 mg, 1.62mino 
1) {CX^y-/U (10 ml) tlN TkK'fbt- h ij <0X 

fy-Mm (1.45 ml) tiut. m&uz. m^z-j 
yrDeyux-r/t'*jD;e.T, aemsiawst ut# 

7t. 852 mg (IR$:88.9X) 

'H-NMR (DMSO-dg) 8; 2.09 (3H, s). 2.61 - 3.15 (8 
H. m). 3.81 (2H. t. J= 8.0 Hz). 4.24 - 4.31 (IH. 
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m), 5,62 - 5.68 (2H. m), 6.57 - 7.40 (14H. m). 
IR (KBr) cr' : 2924. 1611. 1508. 1416. 1302. 123 
3, 1198. 1121. 756 . 700. [ajo" 13.7' (c 0.540. 

c 0 2 7 2 ] mmm 1 2 5 

(2R)-2-l4- (2- {2-> f-;l^5- (2- {l-^ 7 xf^/t-] -IH 

(1) (2E)-3- (l-^7^;l')rn'^yi! x^/P 
l-:>'7 hr/Urt F (30.0 g. 192 rainol) t i/Xf-;l/ 
*;^*y»Kxf-;l' (51.6 s. 230 niiol) (0 

(400 ml) {C^^it-t- h U "^i^ (60X. 9.20 g. 230 ramo 
1) Srto;!. Siat-12B#rSUitf L/::. 

hyy7^- Csdr+Zy : i^i?x^;l. = 10 : 1) t'ffi 
$!!LT, eWtlJ-jiftttliJtLTflJt. 37.7 g (IR^ : 8 
6.9» 

iH-NMR (CDCI3) d; 1.38 (3H. t, J = 7.0 Hz), 4.32 
(2H. q, J = 7.0 Hz). 6.53 (IH. d, J = 15.8 Hz), 7. 
45 - 7.92 (9H. m). 8.20 (IH. d. J = 7.4 Hz). 8.53 

(IH. d. J = 15.8 Hz). 
IR (KBr) cm-' : 1713. 1634. 1306. 1265. 1254. 117 
9. 1042. 978. 799, 775. 

(2) 3-(l-f7f-yl')rn/N->iB? xf-;p 

(2E)-3- a-i-7^il')ra^ym x^/l^ (37.6 g, 16 
6 mmol) CO x.^y-,], (500 ml) 10 % t^yi^ 

^J^m (4g) $:Mt. mmi%T Si^fatgffUfv:. 

tit IXWz. 37.7 g (IR^ : 99.7%) 
'H-NMR (CDCI3) a-, 1.24 (3H, t. J = 8.2 Hz). 2.75 
(2H. t. J = 7.6 Hz). 3.42 (2H. t. J = 7.6 Hz). 4.1 
5 (2H, q, J = 8.2 Hz). 7.36 - 8.05 (7H, m). 
IR (KBr) cm-i ; 1732. 1464. 1372. 1177. 1036. 799. 
777. 

(3) 3-(l->-7f-;U)-l-rny\V-;l/ 
7H^fbU-f'^Ar;l^5-'>A (12.5 g, 329 mmol) Or 
h9th'D79>'SS»?K (500 ml) {C 3-(l-^7^/^) 

TPA'y^ xf-/K37.6 g, 165 mmol) Orh^hK 

o77> (100 ml) ^{TFL, 4 mmua^M^uz, « 

$tw. *J#T, * (13 ml) i: 1 N TKK^k-M-'J'^A* 

(39 ml) usT' 1 ^mmuz. T-m 

tr^^Uztk. ^m^:mix. Bmi:mmtix 

ntz. 29.6 & (1R$: 96.43;) 

'H-NMR ((DCIs) S: 1.95 - 2.10 (2H. m). 3.18 (2H. 
t. J = 8.0 Hz), 3.71- 3.79 (2H, m). 7.15 - 8.09 
(7H. m). 

IR (KBr) cm-' ; 3297. 1597, 1508. 1460. 1397. 105 
7. 1009. 777. 



[02731 (4) 3-(l-^7^yU)-l-7"n/\-:h- ;U 
-78 'C Tig-ft^^-f 'J;U (27.0 ml. 312 mmol) <7)lS^k 
>f-L'>'>M (500 ml) lZi^;<^)\^XJV'ii-^^>-V (32.9 

ml. 415 mmol) Cf)^it:>(^l^y (50 ml) mfSitmT 

L, -78 'cx' 10 ^mtmuz, M^mz-78 -ex- 3- 

(l-^7f-/l.')-l-rP>'NV-/l' (29.0 g. l%mo\)(r> 
«it^-7-Uy^?R (100 ml) mTL, -7&'CV m. 

yxf-;ursy (158 nl, 1133 mmol) ^Mt. 0 'CT' 

20 ^m^ifz. 'i%htii>M-^mizmmi^it7y^-'^ 

M.mm (500 ml) irlsal^ MiS^X' 1 L^i, 

tmmir^mt. Tiix-mi. myHWJs-^^^^i^^M.x' 
^i&Lfz. mmm&T^^Lx. smmmibL 

Xmz, 28.0 g (JR^ :97.6%) 
'H-NMR (CDCI3) d; 2.92 (211. t. J = 8.4 Hz). 3.42 
(2H. t, J = 8.4 Hz). 7.32 - 8.01 (7H, m), 9.89 (1 
H. s). 

IR (KBr) cm-« : 1725, 1395, 791. 777. 

(5) 7-(l-:h7f-/W-2.5-'s7*^'>-x5ry 
3-(l-^7f-/P)-l-rD>'N*-t-;L' (28.0 g. 152 mmol), 

;^f->Uh'::i;W^hy(10.7 g. 152 mmol), b'Jx-?-;l. 
75y (42.3 ml. 304 mmol), 3-xf';H-5-(2-h Ho 
dri^xf-yU-4-j><-f-yl.'^ryU'>A 7o$H (5.96 g, 
23.6 ml), tx^'y-;!. (28 ml) COM^Wii TI 'CX' 

2BnmL. mmmr^'^^Lfz. ss^i-'^y 

)VA=72^C'U-7\-yy7 ^- ('s^Sf-^-y : i^gSxf-/U= 

9 : DX'^mLx. nmii^mm t\^x\%tz, 12.6 

g (IR*: 32.6%) 

'H-NMR (CDCIj) 8 \ 2.20 (3H. s). 2.64 - 2.76 (4H. 

m). 2.92 (2H. t. J =7.2 Hz). 3.37 (2H. t. J = 7.2 

Hz), 7.26 - 8.01 (7H. m). 
IR (KBr) cm-' : 1713, 1397. 1362, 1168. 1098, 799. 

779. 

(6) 4-(2-{2-^^yU-5-[2-(l-f7f-yl.')Xf-;W-lH-t: 
xn-)\r-\-^ M x^yU) 7 x y-zU 
l-(\-t'7^)V)-2,^'\r9y'Jity (3.00 g, ll.Smm 
ol). f-^SV (1.62g. ll.SimioDt p-h)\^xyX)U 
Jt^yih-^IOft (168 mg, 0.882 mmol) <r> hH-J^y^ 

m (100 ml) S:i2 mm\^m^Lfztk, mmm&r 

S^Li'i. g|§^i^i;;fry/U;!^7A^n-?h/77-f- 

{^^^y : PSfX^yl, = 9:1) T'ftiSLT, m 
mHimit ixmz, 2.18 g (W : 52.2%) 
'H-NMR (CDCI3) 5: 2.17 (3H, s). 2.75 - 2.89 (4H, 
m), 3.41 (2H, t, J =8.0 Hz). 3.85 (2H, t, J = 8.0 
Hz), 4.95 (IH. s), 5.88 (IH, d, J = 3.2 Hz), 6.01 
(IH. d. J = 3.2 Hz). 6.70 (2H. d. J = 8.4 Hz). 6.8 
4 (2H, d, J = 8.4 Hz). 7.32 - 8.06 (7H. b). 
IR (KBr) cm-i ; 3362. 1613. 1595. 1514, 1441, 141 
8, 1395, 1360, 1298. 1260, 1219, 1173. 828. 781. 7 
56. 733. 
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(7) (2R) -2- [4-(2- {2-^ f-;U-5- [2- ( 1--^ 7 
;i')-lH-t'D-;i^i-'f ;i/)xf-/H 7 x / ^x) -3-7 x- 

4-(2- (2-p< ^;u-5-(2-(i-t 7^;^)xf-;^)-lH-t:D- 
;^-l-'f;^>xf-/^)7xy-;^ (2.10 g. 5.92nunol), 
(S)-2-t Ho4fv-3-7x-;P7'nA*yi? x^;l/ (1.7 
3«, 8.89 mnol). hV 7 x-ll't^Xy ^ > (2.33 g, 

8.89 mmol) c7)h-;Uxy^?g[ (20 ml) (Cl.l' -(TVv 

/iii't'~M>'y::^^j=Jy (2.24 g, s.sgmraoi) s-Jd 

I. 80 ''CT'12 B^SJitfLi^c. R/E?«5r7K{war. P 
i!5x-?-;UT'«itlJL^. «iai}SS:*E*J!Pii!V/;r«i/'>i»T' 

A^'o-7h^'77 -f-Cvdf-ty : @fSxf-;l.'=30 : 1) 
t'fflSlLr, BWttSrililttJHjt LXmc. %0 Big (IR 
$:30.5%) 

'H-NMR (CDCI3) d; 1.16 (3H, t, J = 7.4 Hz), 2.14 
(3H. s). 2.72 (2H. t.J = 7.6Hz). 2.86 (2H. t. J = 
7.6Hz). 3.20 - 3.29 (2H. m). 3.40 (2H. t.J = 7.6H 
z),3.82 (2H, t. J = 7.6 Hz). 4.07 (2H, q. J = 7.4 
Hz). 4.70 - 4.76 (IH. m). 5.86 (IH. d, J = 3.4 H 
z). 6.00 (IH. d. J » 3.4 Hz). 6.71 (2H. d. J = 8.8H 
z). 6.85 (2H, d. J = 8.8 Hz). 7.21 - 8.06 (12H. 
m). 

IR (KBr) cm-' ; 1752. 1510, 1298. 1238. 1188. 108 
4. 1028. 781. 748, 700. 

[0274] mm 1 2 6 

(2R)-2-(4- (2- {2-^ f-;l-5- (2- il-i-yf-M Xf-/P)-1H 

- If n-;l/-i-< /l/} x^;W) 7 X y =Sf i') -3- 7 X ::i;U7'D 

(1) (2R)-2-(4-(2-{2-^f-;U-5-(2-(l-f7f-;Wxf- 
/l/j-lH-tD-zP-l-'f M X^;U) 7 X y ^i^)-3-7 X- 

(2R)-2-(4- (2- {2-^ f-/l~5- (2- (1-^ 7 ^IV) X^;l.)-1H 

- fD-/U-l-^ ll) Xf-/K 7 X y =Jf i^) -3-7 X -ivru 
AVU Xf-yu (%0 rag. 1.81 mmol) CO THF(20 ml) 

t :<9^-JV (10 ml) a^jS?8[(ClN 

imm (5.42 m!. 5.42 mmol) ^Jpx. ^iSfm^}! 

3:1) x-mmtx, mmmm^tLxm, m 

ng (IR$:96.5W 

1 H-NMR (CDCI3) 8: 2.14 (3H, s). 2.71 (2H, t, J = 
7.0 Hz). 2.84 (2H. t.J = 9.2Hz). 3.25 (2H. d. J = 
6.2 Hz). 3.39 (2H. t. J = 9.2Hz).3.82 (2H.t, J = 
7.0 Hz). 4.79 (IH. t. J = 6.2 Hz). 5.86 (IH. d, J 
= 3.4 Hz), 6.00(1H, d, J = 3.4 Hz), 6. 72 (2H, d, J 
= 8.6Hz). 6.85 (2H. d. J = 8.6 Hz). 7. 18 - 8.05 (1 
2H. m). 



IR (KBr) cm- I ; 3032. 1728. 1510. 1236. 1181, 108 
4, 781. 733. 700. 

(2) (2R)-2-(4-(2-(2-;^^;^-5-(2-(l-^7f•/^)X^ 
;P)-1H- 1 n-;|/-i->f m x^M 7xy^>']-3-7x- 

(2R)-2-U- (2- {2-y f-;^-5-(2-(l-^ 7 ^yU) x^yU) -IH 

-tD-/t~i-'f ;n x^yn 7 X y i^i -3-7 x ~/vra 

AVi? (835 mg. 1.66iffliol) tx^-y-zl/ (8ml) tlN 

TimitTh^J^A <?)x^'y-;l'^?ff (1.49 ml) ^Jp 

X. awmSrll^ci: l,Tt#;t 711 og (IR^: 90.83;) 
'H-NMR (DMSO-de) ^; 2.11 (3H. s). 2.61 (2H, t, J 
= 7.8 Hz). 2.83 (2H. t. J = 7.0Hz). 2.95 - 3.17 
(2H. m), 3.31 (2H. t. J = 7.0 Hz), 3. 79 (2H. t. J = 
7.8 Hz), 4.24 - 4.30 (IH. □). 5.68 (IH. d. J = 
3.4 Hz), 5.82 (IH.d. J = 3.4 Hz). 6. 65 (2H. d. J = 
8.4Hz), 6.83 (2H. d. J = 8.4 Hz). 7.08- 8.08 (12 

H. m). 

IR (KBr) cm-' ; 1615, 1510. 1416, 1232, 1059, 101 
7, 779. 747. 

15.6* (c 0.515. y:?y-yl^) 
1 0 2 7 5 ] Igjfiflail 2 7 

(2R)-2-(4-{2-(2-y f-;l.'-5-(2-h ij 7;l^?i-Dy f-/l'7x 

^'^;i^)-lll-eQ-;i^l-^ ;Wxf-;H 7 x y ^x)-3-7 

(1) (2E)-3-(2-h •J7;^5^D.xf•;^7x-/^)7•D'<y 

S x^/p 

2 5<o (1) fciifiitcut:, Etmi:mii^bLxn 

'H-NMR (CDCI3) 8: 1.35 (3H. t. J = 7.4 Hz). 4.29 
(2H. q, J = 7.4 Hz), 6.41 (IH, d, J = 15.8 Hz). 7. 
48 - 7.73 (4H, m). 8.02 - 8.11 (IH. m). 
IR (KBr) cm-' ; 1717, 1642. 1315. 1292, 1277. 116 
3. 1126. 1038. 980. 

(2) 3-(2-h'j7yi/5j-o>f-;l/7x-;P)7'DyN->'i? x 
(2E)-3-(2- h 'J 7;Ujr oy f-yU7 x::i;U) m^ym 

x^)Vh>h. mmi25<^ (2) bnm^zLx. iw 

^mW^b LXmz. IR$ : 87.5!!! 

'H-NMR (CDCI3) 8; 1.25 (3H, t, J = 7.2 Hz). 2.62 

(2H. t. J = 7.4 Hz). 3.14 (2H. t. J = 7.4 Hz). 4.1 

5 (2H. q, J = 7.2 Hz), 7.27 - 7.65 (4H, m). 

IR (KBr) cm-i ; 1736, 1316. 1177. 1154. 1119. 106 

I, 1040, 758. 652. 

(3) 3-(2- h yivifoyt ^/1'7 x::^y^)-l-7•oy^V- 
y^ 

3- (2- h 1; 7 ;W:t oy 7 x m/ Wi? Xf-yl- 

t'h. mmi25<r> (3) bmmz\^x. 

WntLXWz, IR*:%.43; 
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'H-NMR (CDCI3) S; 1.40 (IH. t. J = 5.6 Hz). 1.82 

- 1.97 (2H, a), 2.89(2H. t, J = 8.4 Hz), 3.68 - 
3.78 (2H. m). 7.18 - 7.64 (4H. i). 

IR (KBr) cB-i : 3303. 1314. 1157. 1117, 1061. 103 
2, 768. 

[02 76] (4) >(2-h';7;UjrD^f-;l-7x-/l')r 
3- (2- h 7 ;U5}-n 7 i :::;U) -1-7'D>' W 

mmmi2 5cr> (4) kmmizLx. mmiA^ 

^ttXm.:. iU*:96.6% 

•H-NMR (CDCI3) d; 2.79 (2H. t. J = 8.0 Hz). 3.14 
(2H. t. J = 8.0 Hz). 7.16 - 7.65 (4H. m). 9.83 (1 
H. s). 

IR (KBr) cr> ; 1725. 1608. 1454, 1314. 1161. Ill 
9, 1061, 1038, 770. 

(5) 7-(2-h 'J 7)V:ta}(i')\^y3L~)U)-2.5-'\rfy 
3-(2-M» 7yP3ro^<f-;l.'7x::./U)roy\'-t-/U*»^, 

mmi25co (5) }:mizLx. mmmmt 

ixmz. W : 41. 3Z 

•H-NMR (CDCI3) .y; 2.20 (3H. s), 2.63 - 3.12 (8H. 
m). 7.27 - 7.64 (4H,iii). 

IR (KBr) cr' ; 1713. 1314. 1163. 1118. 1061, 103 
8, 770. 654. 

(6) l-(4-^ h«^rv7x^-f;P)-2-.J< h^i^-5-{2-hO 
7;W:t f-/U7 X ^-f-;U)-lH-h*n-;l/ 

7-(2- Ml 7 ;UjJ-n>{ ^/P 7 X -/l.-)-2. S-'ST*^ V >'';t 

yi)'h. mtmi2 5<r> (6) tmmizix. mm 
immtLxnti, ir$:44.53: 

> H-NMR (CDCI3) $; 2.17 (3H. s). 2.66 - 3.14 (6H. 
a). 3.78 (3H. s). 3.90 (2H. t, J = 7.4 Hz). 5.84 
(IH, d, J = 3.2 Hz). 5.90 (IH. d. J = 3.2 Hz). 6.8 
1 (2H, d, J = 8.4 Hz). 6.% (2H, d. J = 8.4 Hz). 
7.25 - 7.66 (4H,iii). 

IR (KBr) cm-' ; 1611, 1512, 1314, 1248. 1119. 103 
8, 826, 738. 754. 

(7) 4-{2-(2-;<f-;l^5-(2-h 'J 7;U7i-0;^f-/U7x:^-^ 

;P)-lH-h*n-/i.-l-^ lU)!.^-^ 7 X 7-;U 
l-(4-^ h^i^7x. ;tv-f ;i')-2-;< h ^ v-5- (2- h 'J 7;U 

^n;<f-;l.7x;t^f-;U)-lH-h:o-;UA»<;j, Ulti^Jl 2 

5(7) (7) tmmizLx. smimmbLxm, 

urn ■■ 96.6% 

•H-NMR (COCI3) 5; 2.15 (3H. s). 2.66 - 3.13 (6H. 
in). 3.88 (2H. t. J =7.8 Hz), 4.95 (IH. bs). 5.83 

- 5.91 (2H, m). 6.74 (2H. d. J = 8.8 Hz). 6.89 (2 
H. d. J = 8.8 Hz), 7.26 - 7.65 (4H. m). 

IR (KBr) cm-' ; 3306. 1611. 1514. 1314, 1121. 103 
8. 828. 768. 

(8) (2R)-2-(4-{2-(2-.X^/U-5-(2-h 'J yH-ifUii^iV 
7 X f-;l^) -IH- eo-yp- W /H x^;H 7 X y ^ i^)- 



3- 7x-/l/7*D/\VS? X-?-yU 

4- 12- (2-^ ■?-;l/-5-(2- h 'J y)V^V:^^lV7 x^^'hM- 

iH-to-zp-i-.^ ;wxf-/n 7 X mm 1 
25fio(8) tnmzLx. ^mmmtLx^^ 

fz, : 25.23: 

'11-NMR (CDCI3) d; 1.17 (3H. t. J = 7.6 Hz). 2.13 

(3H. s). 2.67 - 2.80(4H, n), 3.04 - 3.12 (2H, 

m). 3.21 - 3.25 (2H, m). 3.86 (2H. t, J = 8.0 H 

z). 4.15 (2H. q. J = 7.6 Hz), 4.71 - 4.78 (IH, 

a). 5.82 (IH. d. J =3.2 Hz). 5.89 (IH. d. J = 3.2 

Hz). 6.74 (2H. d, J = 8.4 Hz). 6.92 (2H. d. J = 8. 

4 Hz), 7.15 - 7.65 (9H, m). 

IR (KBr) cr^ ; 1755, 1732. 1510. 1314. 1238. 118 

1, 1119, 1038, 768, 748, 700. 

(ajj" 10.9' (c 0.525, ^'^Ot>;^i*) 

[0277] mm 1 2 8 

(2R)-2-(4-|2-(2-;^f-/1^5-(2- h V 7;l/5f ^;U7 x 
*-f/l')-lH-to-;|/-l-'f ;W xf-/H 7 X / dfi^)-3-7 
x-/l-raJ'<yM thV'yA 

(1) (2R) -2-(4- {2- (2-> f-/U-5- (2- h 'J 7 ;P:t P;^ f-ZP 
7 X :^^/P)-lH- 1 D-;P-1-^ /V']Ji^M 7xy^i^)- 

3ry 3.-ivrunyfSt 

(2R)-2-(4-{2-(2-;^^;U-5-(2-h U 7)i'ir'a}(^i\^y x. 
^'i-M -lH-en-y|^l-Y xf-;H 7 x / ^ x) -3-7 

s:=,)irv/vym xf-/w»(?>. mmi 2 so (d 
tmmizix. smmmtixm. m:%.5 

% 

•H-NMR (CDCI3) 5: 2.13 (3H. s). 2.66 - 2.80 (4H. 
n). 3.04 - 3.12 (2H.m). 3.26 (2H. t. J = 6.6 H 
z). 3.82 (2H. t. J = 7.8 Hz), 4.81 (IH, t, J= 6.6 
Hz). 5.82 (IH, d, J = 3.4 Hz). 5.89 (IH. d, J = 3. 
4 Hz), 6.75 (2H,d. J = 8.8 Hz), 6.93 (2H, d. J = 
8.8 Hz), 7,22 - 7.65 (9H. m). 
IR (KBr) cr' ; 2928. 1730. 1510. 1314. 1233. Ill 
7. 1038. 766. 754. 700. 
(a)o" 3.65* (c 1.12. ^'DD*;I/A) 

(2) (2R)-2-(4-{2-(2-^^;l/-5-(2- h V y/l^^u^i^)]. 
7 X ;t-f-/U)-lH- fa-Zt-W /W)X-?-;U) 7 x / =Jf i^)- 

y-y x-jurn^iym thy-^A 

(2R)-2-(4-(2-(2-><f-;P-5-(2-b U 7;U:tD;<^;W7x 
^^f-yl') -IH-en -;l-l-< ;H xf-/U 7 X 7 ^ >-) -3- 7 
xr:;l.7*oA->K*>^>. HSfi^Jl 2 60 (2) tPIfiKc 

Lt, mmt:mi¥tLxm^, m-. n.sx 

'H-NMR (DMSO-tie) 5; 2.11 (3H. s), 2.65 - 2.73 (4 
H. m). 2.90 - 3.16 (4H. m). 3.82 (2H. t. J = 7.4 
Hz). 4.24 - 4.31 (IH. ■). 5.65 (IH. d. J = 3.6 H 
z), 5.69 (IH. d. J = 3.6 Hz). 6.66 (2H. d, J = 8.8 
Hz), 6.89 (2H, d.J = 8.8 Hz). 7.12 - 7.68 (9H. 
m). 

IR (KBr) cr' : 1613. 1508. 1416. 1314. 1233, 111 
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8. 1061. 1038. 767, 700. 
[02783 HMWl 29 

(2R)-2- {4- (l-(4- ]iT'>/l'^if-i^ 7 X 'f-)V 

-lH-t;n-;i/-2-^ ;W 7 X / >-} -3-7 x-;prp>''«y 

(1) 4- \2-{2-( 4 -^yi^/l^^t^i^y x-M-5-^i-)U-l 
H-t o-;H-^ ;p) xf-yi/} 7 x / 

1- (4-'<.y 7 X -yu) - l.4-'<>^'y y 
(3.00 g. 10.6 mnol),f-7 5>- (1.46 g, 10.6iiiiol)t 
p-hyl^X^-XyUTt^ySJ— ?Kft*l3 (151 mg. 0.792 mmol) 
ff) h)l^Jiymm (100 ml) S:12 ^raSPSftSSS L/c 

u-^V-fyy^- (^^-ty : B^Srxf-;P = 8:1) 
T-mSSLt, BWttS:?lM^t LTtt^c. 3.00 « (IR 

$ : 73.7:S) 

'H-NMR (CDCI3) 2.22 (3H. s). 2.67 (2H. t. J = 
7.4 Hz). 4.00 (2H. t. J= 7.4 Hz). 4.72 (IH. s), 5. 
11 (2H, s), 5.91 (IH, d. J = 3.4 Hz), 6.03 (IH. d, 
J = 3.4 Hz), 6.65 (2H, d, J = 8.8 Hz), 6.76 (2H, 
d, J = 8.8 Hz). 6.99 (2H. d. J = 8.8 Hz), 7.24 - 7. 
49 (7H, n). 

IR (KBr) cr' ; 3389, 1613. 1514. 1242. 1175, 102 

4, 833, 739, 698. 

(2) 2-(4-Ov^;U;t^ x-yl')-l-(4- HrV/l'j}-^ 
v7x^-^;W-5-^^;l/-lH-en-yl/ 

4- {2- [2-(A-Ky 7 X ~)V) -5-^- ^/P-IH- 1 

D-;l/-l-'f;U)Xf-;H7xy-yU (I.50 g. 3.91 mmo 
1). l-ru^YT^y (1.41ml, 5.S1 ma\),mkil^) 
(811 iDg. 5.87 mmol) <r> DMF (15 ml) 80 

0 : i)T'»s!!L-c. smmmtbxmz. 1.28 

g (IR¥: 59.3X) 
'H-NMR (CDCI3) d: 0.88 (3H, t, J = 6.6 Hz), 1.22 
- 1.43 (18H, m). 1.69- 1.79 (2H. m). 2.23 (3H, 
s). 2.69 (2H, t. J =7.8 Hz), 3.90 (2H. t. J= 6.6 H 
z),3.99 (2H, t. J = 7.8 Hz), 5.11 (2H. s). 5.91 (1 
H, d. J = 3.2 Hz), 6.03 (IH. d. J = 3.2 Hz). 6.73 
(2H. d. J = 8.8 Hz). 6.82 (2H. d, J =8.8 Hz), 7.00 

(2H. d, J = 8.8 Hz). 7.24 - 7.50 (7H. m). 
IR (KBr) cm-> ; 1523, 1512. 1175, 1026, 835, 756. 
698. 

(3) 4-(l-(4-KT>'/U:t=i{-i'7 X ^^f-yU)-5-.Xf-;U-lH- 
t:D-/|.-2-'f M 7 X 

2- (4-A:y i^/Ujf V 7 J. -i_ (4- y: =if i^7 
x;f-f-;U)-5-;^f-;U-lH-fn-;k (1.23 g. 2.23 mmol) 
iOX^'/-;U (40 ml). rh7b FQ77y(20 ml) 

mmiZlOX J-^yi^'^J^^ (200 mg) TKSRSffl 



mix. mmimmtLxntz, 1.02 g (ir^:9 

9.0!!;) 

'H-NHR (CDCI3) 0.88 (3H. t, J = 6.6 Hz). 1.18 

- 1.42 (18H. m), 1.68- 1.79 (2H. m). 2.23 (3H, 
s). 2.68 (2H, t, J =7.6 Hz). 3.90 (2H. t, J=6.6 H 
z), 3.99 (2H, t, J =7.6 Hz). 5.91 (IH. d. J = 3.4 
Hz). 6.02 (IH, d. J = 3.4 Hz). 6.72 - 6.87 (6H. 
m), 7.72 (2H. d. J = 8.6 Hz). 

IR (KBr) cm-i ; 3405. 1526. 1512. 1468. 1246. 117 
7. 837, 821, 756. 

(4) (21) -2- { 4- ( 1- (4- H T i^ypjj- =Jr X 7 X f-/!^) -5-;^ 
f-;l-lH-eQ-/b-2-'f 7x7^5/-} -3-7 xX;U7'o 

4-Cl-(4- K T i'/U:*^ y 7 X ^^i-M-S-Ji ^/Iz-lH-tD 
-;k-2-'f/H7xy-/U (1.00 g. 2.17 mmol), (S)-2- 
t HndE-v-3-7x-;l.'roy'<yi| x-?-yl/ (631 mg, 
3.25 nmol), M;7x-;1'*;^7 -f y (852 mg. 3.25 n 
mol) i7)h;l^xyJfJS (10 ml) izi.r -{rWfj)Vif- 
=^MV\:'<^^)'Jy (820 mg. 3.25 mmoD^jDi., 80 

•c-ei2 i^^jajfLfc. wmkMzm. i^kx^/i. 

V^yy A-^'^^^y : Pi?x^/P=30 : 1 ) t'«fS! 
LT. B^^im^t LX^z, ill mg (IR* : 34.1 

%) 

'H-NMR (CDCI3) d: 0.88 (3H. t, J = 7.0 Hz), 1.16 

- 1.38 (21H. a). 1.72- 1.79 (2H, m). 2.22 (3H, 
s). 2.66 (2H, t, J = 7.4 Hz), 3.26 - 3.30 (2H, 
m). 3.89 (2H. t. J = 6.6 Hz). 3.97 (2H. t. J = 7.4 

Hz). 4.20 (2H. q.J = 7.4 Hz), 4.79 - 4.86 (IH, 
m). 5.89 (IH, d. J = 3.8 Hz). 6.00 (IH.d, J = 3.8 
Hz). 6.70 - 6.88 (6H, m). 7.20 - 7.34 (7H, m). 
IR (KBr) cm-' ; 1755, 1732, 1512. 1244, 1179. 103 
2, 837, 756, 700. 

102 79] IgSfeWl 3 0 

(2R)-2- {4-(l-(4- V'fi^lV:^^ -> 7 x ^^^IV)-^-)^ 

-m-\:u-)V-2-4 )V] 7 X /=Jf>'}-3-7 xx/i/7'aM-y 

(1) (2R)-2- (4- (5-;< f-;U-l-(4- K r^-ll-^f^i^y x ^ 

^/u) -IH- trn-;w-2-'f ;W 7 x 7 ^f- -3- 7 x z.ji^r 

(2R) -2- {4- (5-^ f-n^l- (4- H -fi^/U* =if- i/ 7 x ^f-zU) 
-IH- f D-/l^-2- 7 X y i^} -3- 7 X -J\^y'zi/'<y 
m X.^/l' (461 mg. 0.722 mmol) (0 THF (10ml) b 
.X^J^y-ZU (5 ml) fl^Sl^fClN *S!-fl:;<^ 'J <^A*)§ 
m (2.16 ml, 2.16 mmol) Sr»0;t, ^^X'lmmmt 

fz. Kmi immx-'piGLfdk. mmj^^hiix-mm 
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1 ) x-mtx. m^iimmt Lxmc, m n 

iH-NMR (CDCI3) S: 0.88 (3H. t. J = 7.0 Hz), 1.18 

- 1.47 (ISH, m). 1.71- 1.79 (2H. m). 2.21 (3H. 
s). 2.64 (2H. t. J =6.2 Hz), 3.31 (2H. d, J= 5.8 H 
z), 3.85 - 4.01 (4H. ■). 4.90 (IH. t, J = 5.8 H 
z). 5.89 (IH, d.J = 3.2 Hz), 5.99 (IH. d. J = 3.2 
Hz), 6.69 - 6.88 (6H, m). 7.19 - 7.31 (7H, m). 
IR (KBr) cm-i : 2926, 1728, 1512. 1244. 1177, 835, 

756. 

(2) (2R)-2- {A-[5-j( (4- K T>')Vit^ 3.^ 
f-yW)-lH-fa-;U-2-'f ;H 7 * i^) -3-7 x-)^^ 

(2R)-2-{4-[5-^ ^;L-l-(4- Ht v-yU^f^ i^7 x ^-i-)V) 
-lH-hrD-;l^-2-^ 7 X y ^ i^} -3-7 x r:/i/rn A-y 
^ (325 mg, 0.533 mmol) l,ZJC9^-lV (3inl) tlN 
imiti-V^J'^J^ (^^i^Z-lVrnWi (0.480 ml) $-jD 

bLXWz 160 mg (1R$: 52-8%) 
•H-NMR (DMSO-de) 0.86 (3H. t, J = 7.0 Hz), 1.0 
7 ~ 1.41 (18H. ■), 1.61 - 1.75 (2H. m). 2.11 (3 
H, s), 2.50 - 2.69 (2H, m), 3-24 - 3.02 (2H, m), 

3.80 - 3.99 (4H. b). 4.31 - 4.36 (IH. m), 5-73 
(IH, d. J = 3.2Hz), 5.80 (IH. d. J - 3.2 Hz), 6.70 

- 6.80 (6H, m). 7.10 - 7.30 (7H. m). 
IR (KBr) cm-i ; 1614. 1512. 1408, 1244. 1177. 105 
5. 1030. 829. 758. 700. 
(a)o25 2.96* (c 0.540. ji^J-lV) 

[0 280] Htfi^ljl 3 1 

(2R)-2-{4-(l-(4-A.7'^yl/jj-df v7 X ^^^;U)-5-.X ^/l/ 
-lH-to-;l-2-'f /H 7 X y ^i^} -3-7 x -JVTntVy 

(1) 2- (4-^ y VlVifi^ -yyj.-iV) -5-.X -f >l/-l- (4-^ 
rf-;i/3i-^ i'7 X ;t-f-yl.-)-lH-h*n-;U 

\-yu^^r9>i)^i3. Hite^ji 2 9<7) (2) tnmz 

'H-NMR (CDCI3) d; 0.89 (3H. t. J = 7.0 Hz), 1.22 

- 1.43 (8H, m), 1.69- 1.79(2H. m). 2.24 (3H, s). 
2.69 (2H, t, J =8.0 Hz). 3.90 (2H. t. J =6.6 Hz) 

. 4.00 (2H. t. J = 8.0 Hz), 5.11 (2H. s). 5.91 (1 
H. d. J = 3.2 Hz). 6.03 (IH. d, J = 3-2 Hz). 6.73 
(2H, d, J = 8.8 Hz). 6.82 (2H. d. J =8.8 Hz), 6.99 

(2H. d. J = 8.8 Hz), 7.24 - 7.50 (7H. m). 
IR (KBr) cr' ; 1613. 1524. 1512. 1244. 1175. 102 
4. 835. 754, 737. 698. 

(2) 4-(l-(4-^7*f-;l'3r:^f i^7 X ^-'f-lV)-5->< ■f/l'-lH- 
fD-;W-2-^ )V} 7 X J-lV 

2-(^-Kyi^lVir^ V 7 X -5-^ 1- (4-'\7*f- 
;l'3j-^v'7x:^f-;l')-lH-fU-;l.'*»/,, HMCJl 2 9 



CO (3) tmmzhx, m'^nn^mmiLLxwz. ir 

$ : 97.63: 

'H-NMR (CDCI3) d; 0.89 (3H. t. J = 6.6 Hz), 1.21 

- 1.45 (8H. m). 1.69- 1.79 (2H. n). 2.23 (3H. 
s), 2.68 (2H, t, J =7.6 Hz), 3.90 (2H, t, J =6.6 H 
z) . 3.99 (2H. t, J = 7.6 Hz). 5.91 (IH, d. J = 3. 
2 Hz). 6.03 (IH.d. J = 3.2 Hz). 6,72 - 6.80 (6H, 
m). 7.22 (2H. d. J = 8.6 Hz). 

IR (KBr) cr' :3312. 1613. 1512, 1470. 1400. 1246. 
1177, 837. 826. 758. 

(3) (2R)-2-{4-f l-(4-A.r-?-;l'Jr^£/7 X :*--?-;U)-5-;< 
f-;U-lH-t:o-;l-2->f /W 7 X y ^ vl -3-7 x-zurn 

4- (1- (4-^rf-/l^ 5f df- 7 X ;^,^,p)_5-;< ^yl~lH- tn 
-;u-2-'f;k) 7 X %mm\2 9<r> (4) t 

'H-NMR (CDCI3) d\ 0.89 (3H. t. J = 6.6 Hz). 1.16 

- 1.39 (IIH, m), 1.71- 1.79 (2H. m). 2.22 (3H. 
s), 2.65 (2H, t. J = 6.8 Hz). 3.25 - 3.29 (2H, 
m), 3.86 - 4.00 (4H. m), 4.20 (2H. q. J = 7.4 H 
z). 4.79 - 4.86 (IH, m), 5.89 (IH. d, J = 3.4 H 
z), 6.00 (IH. d, J = 3.4 Hz), 6.70 - 6.88 (6H. 
m), 7.19 - 7.34 (7H, m). 

IR (KBr) cm ' ; 1755. 1732, 1512. 1479, 1277, 124 
4. 1179. 1028. 835. 756. 
[0 281 1 mmi 3 2 

(2R)-2- {4-(l-(4-A.rf-;U7t-df 7 X ^-:f-/U)-5-J< f-/U 
-lH-h-D-;L'-2-< ;W 7 X y ^ i.'} -3- 7 i -iVruJVy 
m. i-hO^M, 

(1) (2R)-2-{4-(l-(4-'vrf-;W:Jr=^ri^7x^^f-yU)-5-^ 
f-;U-lH-fcro-/l-2-'f 7 X y ^ v> -3-7 xr.yi/rn 

(2R)-2- (4- [l-ii-^r^f-Jl:^^ s/- 7 X ;?>f-;U)-5-y ^yl^ 
-IH- fD-;U-2-'< ;l-) 7 X y ^ i'l -3-7 X -/Urny^y 

m ^'(>.mmm 13 o<D (I) tmmzix. 

Bmsmmt LT#^. urn : 72.98; 

'H-NMR {CDCI3) S: 0.89 (3H, t, J = 7.0 Hz), 1.22 

- 1.43 (8H. m), 1.71- 1.79 (2H. m), 2.22 (3H. 
s). 2.65 (211. t, J = 8.0 Hz). 3.32 (2H. d. J= 6.2 
Hz), 3.86 - 4.01 (4H. 1), 4.91 (IH, t, J = 6.2 H 
z). 5.90 (IH. d,J = 3.4 Hz), 6.00 (IH. d, J = 3.4 
Hz), 6.70 - 6.88 (6H. m). 7.20 - 7.32 (7H. m). 
IR (KBr) or' ; 1728. 1512. 1242. 835. 756. 700. 

(2) (2R)-2- (4- [1- (4-'s7*^;l.'^ >- 7 x ^/U) -5-.X 
f-;P-lH-eD-yl^2-< 7 X y ^ i'} -3-7 X x;l^7*U 

(2R) -2- {4- (l-(4-'^rf-/l^;t # 7 x Jt-f-/l^)-5-y i-fU 
-iH-fD-;p-2-^;H 7 X y^ v'}-3-7 x-;uroA*y 

mt^fy. mmm 13 OCT) (2) tmzix. awfts- 

il«ctLT#^C. IR$:69.8 S: 
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iH-NMR (DMSO-ds) S; 0.87 (3H. t. J = 7.0 Hz). 1.0 
8 - 1.41 (8H. m). 1.58 - 1.73 (2H. m), 2.11 (3H. 
s). 2.52 - 2.65 (2H. m). 2.94 - 3.21 (2H.ni), 3. 
85 - 3.91 (4H. ■). 4.35 - 4.40 (IH. m). 5-74 (1 
H. d, J = 3.2 Hz). 5.81 (IH. d. J = 3.2 Hz). 6.72 

- 6.85 (6H, b). 7.11 - 7.34 (7H. iii).IR (KBr) cm 
:1615. 1512. 1406. 1244. 1057, 1030. 829. 758, 

700. 563. 532. 
(aJo" 2.85- (c 0.580, 
[0 28 2] |ISfi<?lJl 3 3 

(2R)-2- (4- (5-;< f-;l^l- (4- / ^/P jJ" v 7 x ^^^f-^U) -1 
H-h'a-;l/-2->f /\^)7 xy^>-)-3-y x -/UruM'ygj 

(1) 2- (4-< y 7 X =.lV)-'y-3t f-zU-l- (4-/ 
-/l.:t#i'7x^>^;l^)-lHt-;l/ 

1- T'o^y-fVA^f,, %im \ 29(7) (2) tH^l^L 
t, SmmmtLXmc. IR$:87.4% 
'H-NMR (CDCI3) 8: 0.88 (3H. t. J = 6.8 Hz). 1.16 

- 1.53 (12H. m). 1.72- 1.79 (2H. m). 2.24 (3H, 
s). 2.69 (2H. t. J =7.8 Hz). 3.90 (2H. t. J= 6.6 H 
z) . 4.00 (2H. t. J = 7.8 Hz). 5.11 (2H. s). 5.91 
(IH, d, J = 3.2Hz), 6.04 (IH. d. J = 3.2 Hz), 6.74 

(2H. d. J = 8.8 Hz), 6.82 (2H. d. J= 8.8 Hz). 7.0 
0 (2H. d. J = 8.8 Hz). 7.25 - 7.49 (7H. m). 
IR (KBr) cr> ; 1613. 1524. 1512. 1244. 1175, 102 
6. 835. 754. 737. 

(2) 4- 15->X f-/P-l- (4- / -fl-:^^ X 7 x ^t-f-;!') -IH- 
0-/U-2-^;P)7xy-;U 

2- (A-^yi^lU^^i^ 7 X Z-M -5-.X (4- / -/P 

;1-^v7x;t>f-;l^)-lHe-;P*>4>. UStMl 2 950 

(3) tm^zLX. Bmi:m^V!ibLxmz. flX 
^ I 96.6% 

iH-NMR (CDCI3) S; 0.88 (3H, t, J = 6.6 Hz), 1.21 

- 1.42 (12H. m). 1.71- 1.79 (2H, m), 2.24 (3H, 
s), 2.68 (2H. t. J =7.2 Hz). 3.90 (2H, t. J= 6.2 H 
z) . 3.99 (2H. t. J = 7.2 Hz). 5.91 (IH. d, J = 3. 
2 Hz), 6.03 (IH, d. J = 3.2 Hz). 6.72 - 6.87 (6H, 

m). 7.22 (2H. d. J = 8.2 Hz). 
IR (KBr) cri ; 3385. 1615. 1512, 1470. 1399. 124 
4. 1177, 837. 824. 758. 

(3) (2R) -2- i4-(5-.X f-;l.-l- (4-/ v 7 x ^^f- 
;i/) -IH- fa -;l'-2- 'f 7 X y ^ i^l -3-7 X -yP7*a 

4-(5-^f-;U-l-(4-/::;l/^=^>'7x;f-7-;W)-lH-trD- 
lV-2-^)i']73iy'-lVt^C>, mmmi 2 9<r) (4) tlPI 

sitctT. uim^m:miiLxmz. ir^:54.8X 

iH-NMR (CDCI3) S; 0.88 (3H. t. J = 6.6 Hz), 1.16 

- 1.39 (15H. m). 1.72- 1.79 (2H, ra). 2.22 (3H. 
s). 2.66 (2H. t, J = 8.4 Hz). 3.26 - 3.29 (2H, 
m). 3.86 - 4.00 (4H. m). 4.20 (2H. q, J = 7.4 H 



z). 4.79 - 4.86 (IH. in). 5.90 (IH, d. J = 3.4 H 
z). 6.00 (IH. d, J = 3.4 Hz). 6.70 - 6.88 (6H. 
m). 7.19 - 7.34 (7H. ra). 

IR (KBr) cri ; 1755. 1732. 1512. 1481. 1244. 117 

9. 1032. 835, 756. 700. 
[0283] HSfiWl 34 

(2R) -2- {4- (5-^ (4- / -;Uj}-df 7 x ^-f/P) -1 

H-t:n-;u-2->f yp) 7 X y ^>-) -3-7 X -;l/7'D>'N'yK 

(1) (2R)-2- {4- (5-;< -?-yP-l- (A-y~)Vi:iK v 7 x 

;W-iH-tf o-/i/-2-f My^y^v) -y-yx-jvyu 

(2R) -2- (4- (5-^ i-)V-\- (4- y -yU Jj-^ 7 x ^-f-;!^) -1 
H-t:n-;l'-2--f ;|/) 7 x y^f i^)-3-7 x-yU7'n/N*>iJ 

*"o, mmi30ffy (1) bmk^zLx. Bmrn^m 

WktlX%fz. IR$:86.8% 

>H-NMR (CDCI3) 8; 0.88 (3H. t, J = 6.6 Hz), 1.22 

- 1.41 (12H, id). 1.71- 1.78 (2H. n). 2.21 (3H, 
s). 2.64 (2H, t. J = 7.0 Hz), 3.31 (2H, d, J= 6.2 
Hz). 3.85 - 4.00 (4H. m), 4,89 (IH, t, J = 6,2 H 
z). 5.89 (IH. d.J = 3.8 Hz). 6.00 (IH, d. J = 3.8 
Hz). 6.69 - 6.88 (6H. b). 7.19 - 7.31 (7H. m). 
IR (KBr) cm-i ; 1728. 1512. 1242. 1177. 1086. 103 
2. 835. 758. 700. 

(2) (2R)-2-{4-(5-.Xf-;l.-l-(4-y:i;U:t'«f>'7x^-^ 
;1.')-1H- trn-;l.'-2-f ;H 7 x y ^ i^) -3-7 x-Zl/TO 

(2R)-2- (4-(5-y f-;u-i-(4-y-;i.-5r^ i'7x;f'>f-;u)-i 
H-eo-;l/-2->f 7 X y^r j^>-3-7 x~/l/ra-''«>'S 

^i6^ji 3 0O (2) twmtLx. Bma^m 

WtLXmz, IR*:82.1% 

'H-NMR (DfGO-dg) 8: 0.87 (3H. t, J = 6.6 Hz). 1.1 
9 - 1.33 (12H. m), 1.65 - 1.71 (2H. ■). 2.11 (3 
H, s). 2.54 - 2.68 (2H. n). 2.% - 3.23 (2H, m). 
3.84 - 3.91 (4H. m). 4.33 - 4.39 (IH. o). 5.73 
(IH. d. J = 3.2 Hz). 5.81 (IH. d. J = 3.2 Hz). 6.7 
0-6.85 (6H, m). 7.10 - 7.35 (7H, m). 
IR (KBr) cm-i : 1615. 1512. 1406. 1244. 1175. 105 
5. 1032. 839. 758. 

(aJo" 1-88' (c 0.525. )ifJ-)V) 

(2R) -2- {4- [1- (4-A.df v-/l.3j-4f 7 X ^•.f-yP) -5-y 
-IH- t:Q-/t~2-f /W 7 X y v» -3- 7 X -/P7*nyN*>' 

(1 ) 2- (4-'<. y i^lVi^^ i^y X ~)V) -1- (4-^df 
^-7 X ^^^;U)-5-y f-;P-lH tn-;|/ 

\-:rxoi^^i^^yi)^t^, mmi29<r) (2) tnmz 

Lt. Bi^mmm\tLX%tz, 1R$: 70.55; 
'H-NMR (CDCI3) 8: 0.90 (3H. t. J = 6.6 Hz). 1.27 

- 1.48 (6H. m). 1.69- 1.79 (2H. m). 2.24 (3H. 
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s). 2.69 (2H. t, J =7.4 Hz), 3.90 (2H. t. J =6.2 H 
z) . 4.00 (2H. t. J = 7.4 Hz). 5.11 (2H, s). 5.91 
(IN. d, J = 3.2Hz). 6.03 (IH. d. J = 3.2 Hz). 6.74 

(2H. d. J = 8.8 Hz). 6.82 (2H. d. J= 8.8 Hz). 7.0 
0 (2H. d. J = 8.8 Hz), 7.03 - 7.50 (7H, m). 
IR (KBr) era-' ; 1613, 1524, 1246, 1175, 1026, 835. 

756. 737. 698. 

(2) 4-{l-(4-^^v;U3}-=irv7x^-f-/U)-5-^f-/P-lH- 
tD-;l^2-</l')7xy-/P 

(3) tmmzLx. mmi^immtLxwz. kk 

^:97.0X 

•H-NMR (CDCI3) d\ 0.908 (3H. t, J = 6.6 Hz), 1.25 
- 1.47 (6H, m). 1.68- 1.79 (2H. n). 2.23 (3H. 

s). 2.68 (2H, t, J =7,8 Hz), 3.87 - 4.02 (4H, m), 
5.91 (IH. d. J = 3.2 Hz). 6.02 (IH. d. J = 3.2 H 

z). 6.72 - 6.87(6H, b), 7.21 (2H. d. J = 8.8 Hz). 

IR (KBr) cr' ; 3407. 1613. 1526. 1512. 1244. 117 

7. 1030, 837, 822, 758. 

(3) (2R)-2-|4-[l-(4-'s=^>-;P:;!-df v-7 x:^^f-;W-5-^ 
^)V-\^\fu-)V-2-^ 7 X y ^ 5/) -3-7 x-;urn 

4-(l-(4-'\4f i^)V^^i^7x. ^-^/W-S-^ ^)V-VA-\^a 

nmz LT. E^f^mimwkt lxwz, ■. 53.3% 

'H-NMR (CDCI3) d; 0.90 (3H, t. J = 6.0 Hz), 1.16 

- 1.48 (9H. m). 1.69- 1.79 (2H. m), 2.22 (3H. 
s). 2.66 (2H. t. J = 7.6 Hz), 3.26 - 3.30 (2H. 
m). 3.86 - 4.00 (4H. m), 4.20 (2H. q, J = 7.0 H 
z). 4.79 - 4.86 (IH.m). 5.90 (IH. d. J = 3.6 Hz). 

6.00 (IH, d. J = 3.6 Hz), 6.71 - 6.92 (6H. n), 
7.18 - 7.32 (7H. a). 

IR (KBr) cr' ; 1755, 1732, 1512, 1244, 1179. 108 
6. 1032, 835, 756. 700. 
[0 28 5] UStMl 36 

(2R) -2- {4- (1- (4-'s=^ i^/l't^i^ 7 X f-/U) -5-^ ^/U 
-lH-trn-/L'-2— f yt-} 7 X y ='f i^) -3-7 x:i;ProA*y 

it i-y-v^M, 

(1) (2R)-2-{4-(l-(4-'^^>'yl':t^i'7 x4^f-;U)-5->< 
f-;l/-lH- eD-;W-2-< /U) 7 X y ^ v} -3- 7 X -)\^rn 

(2R)-2- {4- ( 1- (i-^^ i^)V:^^i^y ^/U) -5-;< f-Zl' 
-lH-t'D-/l.-2-^ ;U) 7 X y i^} -3-7 - /PTo/s-y 

SI xf-/i/*^i^, mmi3o<r) (1) tnmzLx. 
^mn^mmk lxwz. hx* : 78.9% 

'H-NMR (CDClj) d; 0.90 (3H. t. J = 6.2 Hz), 1.26 

- 1.42 (6H, m), 1.68- 1.78 (2H, m). 2.21 (3H. 
s). 2.64 (2H. t. J = 8.8 Hz). 3.31 (2H, d. J= 6.2 
Hz), 3.86 - 4.00 (4H. m), 4.90 (IH. t. J = 6.2 H 



z). 5.89 (IH. d.J = 3.6 Hz). 5,99 (IH. d. J = 3.6 
Hz). 6.69 - 6.88 (6H. m). 7.19 - 7.33 (7H. m). 
IR (KBr) era-' ; 2934. 1728. 1512. 1244. 835. 758, 
700. 

(2) (2R) -2- {4- ( 1- (4-'s=¥ =Jr v 7 x t /U) -5-;'< 
^;U-lH-eo-;l.-2->< 7 X y ^ i^} -3-7 X =.)Vru 

(2R)-2- {4- (l-(4-^='r i^yl^:t^ >- 7 X :i'-f-;U)-5-^ f-/!/ 
-lH-ta-;u-2-^ M 7 X y=Jf vl-3-7 x-zPrn^'v 

m^iaiLLXWc, :%.■!& 
'H-NMR (DMSO-dg) d; 0.88 (3H, t. J = 6.2 Hz). 1.2 
5 - 1.39 (6H, IB), 1.64 - 1.72 (2H, n), 2.11 (3H, 
s), 2.55 - 2.68 (2H, ra). 2.95 - 3.20 (2H.m). 3. 
84 ~ 3.91 (4H, m). 4.35 - 4.39 (IH. m). 5.73 (1 
H. d. J = 3.2 Hz). 5.81 (IH, d, J = 3.2 Hz), 6.70 

- 6.84 (6H, m). 7.10 - 7.34 (7H. n).IR (KBr) era 

: 1615. 1512, 1406, 1308, 1244. 1177. 1057. 103 
2, 829, 758. 700. 

(aJo" 1.73" (c 0.700, yijfJ-M 

(2R)-2- 14- (5-^ f-;k-l- (4-3}- ^' 7 x ^^i-)V) 

-lH-t:n-;W-2-f M 7 x y 'Sfi'l-3-7 x=.;l^rDA'y 

(1) 2-(4-<y>'';^:t'^rv'7x^'?-y^)-5-;<f•y^-l-(4- 

^ >- 7 X ^-f-;!.-) -IH- h'D -/U 

4- {2- (2- ( 4 -<y x'yl-Tj-dr 7 X ^>f-yP) -5-y f-ZL-IH- 

eo-;^-W;^)x-:^;^)7xy-y^ (i.oo g, 2.61 m 

ol). X-l^u^titif^y (0.541 ol, 3.13 mwi), mSL 
(433 oig, 3.13 mmol) (Ty DMF (10 ml) )M$r 

80 -cx' 4 m^mLtz. Kmrn^y^zm. ssex 
;u=3o : DT'WiSLT, mmmmtix'i% 

1.03 g (IR* : 79.8%) 
'H-NMR (CDCI3) S: 0.88 (3H, t. J = 6.6 Hz), 1.10 

- 1.56 (lOH, m), 1.69- 1.79 (2H. m), 2.24 (3H. 
s). 2.69 (2H. t, J =7.4 Hz), 3.90 (2H, t. J= 6.6 H 
z),4.00 (2H, t. J = 7.4 Hz), 5.11 (2H, s), 5.92 (1 
H, d, J = 3.2 Hz), 6.03 (IH, d, J = 3.2 Hz), 6.74 
(2H, d, J = 8.4 Hz), 6.82 (2H. d. J =8.4 Hz). 7.00 

(2H, d, J = 8.8 Hz), 7.26 - 7.49 (7H. n). 

IR (KBr) er' : 1610. 1512, 1246. 1180. 1025, 830. 

(2) 4-(5-y f-yi^-i- (4-Jl- ^' 7 x ^-f-;u)-iH- 
to-;i^2-'f yw) 7 x y-;u 

2- (4-^y'Jiu^ ^ i/- 7 X ;^f•;^) -5-y f-;i~l- (4-:t ^' 

f-/P7j-^>'7i^>^;l^)-lH-fo-;U (980 n«, 1.98 ran 
ol) (T^Xi^y-lV- (20 ml), rh7tK075>' (10 m 

1) iMmizm j'^y'j'^j^mm (loo ng) iiMt. 
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m : 99.6X) 

»H-NMR (CDCI3) S: 0.88 (3H. t. J = 7.0 Hz). 1.21 

- 1.51 (lOH. m), 1.69- 1.79 (2H. m), 2.24 (3H. 
s), 2.68 (2H. t. J =7.6 Hz). 3.87 - 4.03 (4H. m), 

5.91 (IH. d. J = 3.2 Hz). 6.03 (IH. d. J = 3.2 H 
z), 6.72 - 6.89(6H, m). 7.72 (2H, d. J = 8.8 Hz). 
IR (KBr) cm-i ; 2930, 1512. 1246. 1175 . 837 , 758. 
(3) (2R) -2- {4-(5-;^ i-il-l- (4-;f f-;^J^dr >■ 7 x ^t- 
f-;U)-lH-t D-/P-2-f ;H 7 X / v') -3-7 x ~JUr 

4-(5-^ ^;L'-l-(4-^r ^' V 7 i :^f-;u)-iH- t'D 
-yU-2->f;P)7x/-;l' (800 ig, 1.98 nmol). (S)-2- 
hVair>'-y-7x~l\^yaJiym Xf-;U (779 mg. 
4.00 mmol), hV 7 x-lUt^Xy 'O {I.Q5 s, 4.00 m 
mol) <Dh)l'XymW. (10 ml) tCl.l' -(TY=J/;)V'n'^ 
(1.01 g, 4.00 anoDimi, 80 

•CT12 mmmuz. mmiyinzm', pnxf-zi- 

h/7 7-<-(^^f-t> :ifStX^/l'=30: 1) T'ffill!} 
LT« Bfl<)ftS:?ft^^!|*i: Lt#/c. 420 mg (JR$: 36.5 
2) 

'H-NMR (CDCI3) $• 0.88 (3H, t, J = 6.6 Hz). 1.16 

- 1.51 (13H. m), 1.71- 1.79 (2H. m), 2.22 (3H. 
s). 2.66 (2H. t. J = 7.4 Hz), 3.25 - 3.29 (2H. 
b), 3.86 - 4.00 (4H. n), 4.20 (2H. q. J = 7.2 H 
z). 4.79 - 4.86 (IH, m), 5.89 (IH, d, J = 3.2 H 
z), 6.00 (IH, d. J = 3.2 Hz), 6.70 - 6.87 (6H, 
m). 7.19 - 7.34 (7H, m). 

IR (KBr) cn-i ; 1755, 1732. 1512. 1244. 1179. 103 
2, 835. 758, 700. 
l0287]||ifiW138 

(2R)-2-{4-(5-y f';U-l-(4-3f f-yl-jr ^ X 7 X ^^^lU) 
-lH-h*n-/U-2->f;H7x>'=«fM-3-7x:::.;l'ro^'?>' 

(1) (2R) -2- {4-(5-^ f-/P-l- (4-3f ^ f-yPjf =Jr j/7 X ^> 
^;U)-lH-t n-;W-2-< ;U) 7 x / -3-7 x -^i-r 

(2R)-2- {4- (5-^ ^;P-l-(4- jf^' f-;U3j-# >- 7 X 
-lH-eD-;l.'-2-'f ;U} 7 X y j^) -3-7 x^yUrovW 
i; X^/P (410 Bg, 0.704 Bmol) <7) THF (lOml) t 

(5 ml) jI^?tfg{:iN 7mitAV^2,m 
m (2.11 ml, 2.11 mmo!) ^Ml, ^iStVlf^mifl 

^. Kmiinimvprnifdi:. iHsx^/uTttaj 

^A7ovh/7 7>f- (Pi?x^/l.) xmLz. s 
mii:r^^t IX^tl. 303 mg mm : 77.5%) 



iH-NMR (CDCI3) d: 0.88 (3H. t, J = 6.6 Hz). 1.22 

- 1-52 (lOH. m). 1.71- 1,79 (2H, m), 2.22 (3H. 
s). 2.65 (2H, t. J = 7.2 Hz). 3.32 (2H, d. J= 6.4 
Hz). 3.86 - 4.01 (4H. ■). 4.90 (IH, t. J = 6-4 H 
z), 5.90 (IH, d,J = 3.4 Hz), 6.00 (IH, d. J = 3.4 
Hz). 6.70 - 6.88 (6H. m). 7.20 - 7.32 (7H. m). 
IR (KBr) cm-i ; 3032, 1728, 1512. 1242. 1177, 833. 
756. 700. 

(2) (2R)-2-{4-(5-;<f-;l^l-(4-3f7f-;U5t^>-7x;t-. 
f-/U) -IH- h*n-yP-2-f ;H 7 x y ^ i^) -3- 7 x -;pr 

(2R) -2- {4- (5-;^ ^yl^l- (4-:t 7 f-;P:t ^ 7 x f-;U) 
-IH- b*n-;L~2-f ;W 7 X / ^ -3- 7 X -/uroy N-y 
is (278 mg. 0.501mmol) {IX:?^-;!/ (2 ml) i:lN 

A<.m-iti-h'j'yj* (ojury-tumm (0.451 m) 

I. ^^tci^'^yrnf/Px-f/PSrjD;?. 
r . S6/mimt^t Lxm^ 227 mg (IR^ : 87.3%) 
iH-NMR (DMS0-d6) S: 0.86 (3H, t, J = 6.4 Hz), 1.1 
2 - 1.51 (lOH. m), 1.59 - 1.66 (2H, m), 2.11 (3 
H. s), 2.20 - 2.71 (6H, m), 2.93 - 3.18 (2H. m). 
3.85 - 3.91 (4H. m). 4.29 - 4.41 (IH. m). 5.74 
(IH, d. J = 3.4Hz). 5.81 (IH. d. J = 3.4 Hz), 6.71 

- 6.86 (6H, m). 7.11 - 7.34 (7H. m). 

IR (KBr) cm-i ; 2928. 1615. 1512. 1242. 1175. 105 
5. 1030. 839. 758, 700. 
C0288] 39 

(2R) -2- {4- (1- (4-TV;l'j}-dr X 7 X ;t-f-;l^) -5-;^ f-;P-l 
H-t:n-;i^-2-^ 7 x y ^i^l -3-7 x-ywrDVN'yB! 

ri^/^:=l■^i^7x^^■?-/^)-lH-to-;^ 

1- rp^T;&yA»<?,. mmisiff) (1) tnmizi 

T, BmimmtLXmz. IR$:85.95; 
iH-NMR (CDCI3) 5; 0.88 (3H, t, J = 6.6 Hz), 1.10 

- 1.56 (14H. m). 1.69- 1.81(2H. m), 2.24 (3H. 
s). 2.68 (2H. t. J =6.6 Hz), 3.87 - 4.03 (4H, m). 

5.11 (2H. s). 5.91 (IH. d, J = 3.4 Hz). 6.03 (IH. 
d. J = 3.4 Hz), 6. 74 (2H. d, J = 8.8 Hz), 6.82 (2 
H. d. J = 8.8 Hz). 7.00 (2H. d. J = 8.2Hz),7.25 - 
7.45 (7H, a). 

IR (KBr) cm-' ; 1512, 1470. 1456. 1246. 1175. 102 
4, 833. 754. 735, 698. 

(2) 4-(l-(4-T v/l'Jr x *f-yW-5-;^ f-/P-lH-t 
p-;l.~2-'fyH7xy-;p 

2- (4-'<y v;P:t ^ X 7 X ^^f-zU) -5-;^ f-;U-l- (4-f 
yL';t^v'7x:t^f-/l/)-lH-t'D-;l^A»^>, mtmi 3 7 

<r> (2) tnmzLx. mmammttx^^tt. lu 

$:95.0!S 

'H-NMR (CDCI3) d; 0.88 (3H, t, J = 6.4 Hz). 1.06 

- 1.42 (14H, m), 1.68- 1.79 (2H. m). 2.23 (3H. 
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s), 2.68 (2H. t, J =8.0 Hz), 3.87 - 4.02 (4H. m), 
5.91 (IH. d. J = 3.2 Hz). 6.03 (IH, d. J = 3.2 H 
z). 6.72 - 6.88(6H. b). 7.21 (2H, d. J = 8.6 Hz). 
IR (KBr) cr' ; 3378, 1615, 1512, 1470, 1246. 117 

7. 837. 822, 758. 

(3) (2R)-2-{4-(l-(4-Ti^;UJi-^x7 x ^>f-yU)-5-.Xf- 
;l-lH-l^D-/U-2-f 7 X /=Sry| -3-7 3i=.f\^raJ'< 

A-[l-(4-r>')i'^^>'y X ^^^;l^)-5-;'< f-zk-lH-fo- 

;u-2-f;i.')7xy-/p*>^>, mmmi37<7) o) tisi 
mizix. sm^mmttLxmz, ir*:34.4!!; 

'H-NMR (CDCI3) 8; 0.88 (3H, t, J = 7.0 Hz), 1.16 

- 1.46 (17H. m), 1.72- 1.79 (2H. a). 2.22 (3H, 
s). 2.656 (2H. t. J = 6.8 Hz). 3.25 - 3.30(2H. 
m). 3.86 - 4.00 (4H. m), 4.20 (2H, q, J = 7.0 H 
z), 4.79 - 4.86 (IH. m), 5.89 (IH, d, J = 3.4 H 
z). 6.00 (IH. d. J = 3.4 Hz), 6.70 - 6.87(6H, m), 

7.19 - 7.34 (7H, a). 

IR (KBr) cr' ; 1755, 1732. 1512, 1244. 1179. 103 
0, 835. 756. 700. 
[0 289] ||ifi0lJ14O 

(2R)-2-{4-(l-(4-rV/l'?r# ^^7 1 ^^i-Jl^hS-jt^-ll^-l 

(1) (2R)-2-M-[l-(4-7'v;l':tdrv7x^^;W-5-.><f- 
;i'-lH-trn-/i,-2-^ il^) 7 x v'}-3-7 x-zProy"? 

(2R)-2- {4-(l-(4-T>'/W3r^ v7 X ^~f-/l^)-5-> 

iH-t:n-;p-2-f ;H 7 x y^i'l -y-7 x-ii'Toj^y 

'H-NMR (CDCI3) 8; 0.88 (3H. t. J = 7.0 Hz). 1.21 

- 1.48 (14H. 1). 1.71- 1.80 (2H, m). 2.21 (3H. 
s), 2.64 (2H, t, J = 6.2 Hz), 3.31 (2H. d. J= 6.2 
Hz). 3.86 - 4.01 (4H, m). 4.90 (IH. t. J = 6.2 H 
z). 5.90 (IH, d,J = 3.6 Hz), 6.00 (IH, d. J = 3.6 
Hz). 6.69 - 6.89 (6H, m). 7.20 - 7.31 (7H, m). 
IR (KBr) cm-' : 2930. 1728. 1512. 1242. 1177, 835, 
754. 

(2) (2R)-2-{4-(l-(4-T>';l'7fdri^7x;t-^;U)-5-;<f- 
;U-lH-t*D-;U~2-< yUJ 7x y^i.^)-3-7 xX;l/7'oyN* 
yMi-hU ^h. 

(2R)-2-{4-(l-(4-r vyp?}-^ i'7 x J^f•;^)-5->f•;^-l 
H-fn-;l.-2-^ M 7 x / ^ >'l-3-7 x x;l.rD/\*yg! 

a^^. njfeMi 3 8i7) (2) tnmz\.x. ^m&^^ 

LXWz. IR^:82.5S; 
'H-NMR (DMSO-dfi) 8; 0.86 (3H, t, J = 7.0 Hz), 1.0 
8 - 1.48 (14H, m), 1.58 - 1.77 (2H, m). 2.11 (3 
H. s), 2.51 - 2.68 (2H, m), 2.93 - 3.20 (2H. □). 
3.79 - 4.00 (4H, m). 4.32 - 4.36 (IH, m). 5.73 



(IH. d, J = 3.6 Hz). 5.81 (IH. d. J = 3.6 Hz). 6.7 
1 - 6.81 (6H. m). 7.10 - 7.30 (7H. m). 
IR (KBr) CB-' ; 2924, 1615. 1512. 1404, 1244. 117 
7, 1055. 1030. 839. 829, 756. 700. (a)D" 1.81* 

(c 0.510, yi-^ y-lV) 

[ 0 2 9 0 ] 4 1 

(2R)-2- {4- (5-^ f-;u-l-(4-'> yr-y)\'^^ x7 x ^>f- 
;l')-lH-h'P-;l'-2-'f M 7 xJ^l/\-lr7 x~)Vru 
>^y^ Xi-)U 

(1) 2- (i-Kyi^jVa^^/ 7 X -5-)< f-/l/-l- (4-'> 

^v'7 X ^^-f-^W-lH-tn-;!/ 
4- {2- (2-( 4 -KyVlV:^^ ~y7 x x;P) -5-p< f-/l.-lH- tT 
P-/l/-l-^;l')Xf-;H7xy-yU (1.50 g, 3.91 dudo 
1), l-T'O^'^y-f^y (1.31 ml. 5.87 mmol). 
X^'J-^A (811 mg, 5.87 mmol) CO DHF (15 ml) jg^Sr 
80 'CX' 4 ii#^JS#L?t:, KJSE?ffi5r7f<{ca^\ PKx 

^ivx-m.Lfz, mmi-^xmx.. wmmy^^ 
/u=3o : Dx-nrntx. mmmmtLx'^ 

tZ. 1.80 g (JR$:85.7X) 

'H-NMR (CDCI3) d: 0.88 (3H. t. J » 6.6 Hz). 1.26 

- 1.46 (16H. m). 1.68- 1.79 (2H. ra), 2.23 (3H, 
s), 2.69 (2H, t. J =7.6 Hz). 3.90 (2H. t, J= 6.6 H 
z).4.00 (2H. t, J = 7.6 Hz). 5.11 (2H. s), 5.91 (1 
H. d. J = 3.2 Hz). 6.03 (IH. d, J = 3.2 Hz), 6.73 
(2H. d, J = 8.8 Hz). 6.82 (2H, d. J =8.8 Hz), 7.00 

(211. d. J = 8.8 Hz). 7.25 - 7.50 (7H. m). 
IR (KBr) cm-' ; 1611, 1524. 1512, 1468, 1454. 124 

6, 1175, 1026, 835. 756. 735, 698. 

(2) i-l5-y<i-)l'-l-(A-^yTi^)\^t^i^7x^-^-)U)-l 
H-tfn-;l'-2-'f ;W 7 x 

2- (4-'< y i/7x x;l/)-5->< f-;P-l- (4-'> 

i^/1^7r=Jri^7x^>-f/U)-lH-h-D-;U (1.70 g. 3.16 mm 
ol) <r>:LS ^-fV (60 ml). ■fl-7tl>'n7 7>' (30 m 
I) ^?a{::i03: t^v'J'^i^^^ (200 mg) S:jD;t. *S 

rmkLx. mmmmt\^x%fz. 1.29 g m 

$:91.5%) 

'H-NMR (CDCI3) 8: 0.88 (3H. t. J = 6.9 Hz), 1.26 

- 1.43 (16H, m), 1.70- 1.78 (2H, m), 2.24 (3H, 
s), 2.68 (2H, t, J =7.8 Hz), 3.90 (2H, t, J=6.6 H 
z), 3.98 (2H, t. J =7.8 Hz). 5.90 (IH. d. J = 3.3 
Hz). 6.02 (IH, d, J = 3.3 Hz). 6.72 - 6.87 (4H. 
m). 7.16 - 7.25 (4H. m). 

IR (KBr) cm-' ; 3408. 1613. 1512, 1468, 1246, 117 

7, 837, 824, 758. 

(3) (2fi)-2- {4-(5-;^ f-;l^-l-(4-'> y-f x/Usf ^ x 7 1 
^•.f-/P)-lH-fo-/P-2-'f iV) 7 X / df >-)-3-7 X 
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4-(5-;<^;U-i-(4-'>yTv;W^Jfv7i^-f-;l')-lH-f 
o-;P-2-'f;l/]7x/-yU (1.29 g. 2.88 mmol), (S)- 
2-t KD^v-3-7i-/urDA'ygj Xf-/K838 ag. 
4.32 mmol). hVy x-fUii^Zy ■< y (1.13 g. 4.32 b 
mol) (Tihil-xymfS. (1 ml) tCl,!' -(Tyi^';i&;l---K- 
(1.09 mg, 3.25 maol) ^mi. 80 

V^77 ^ -C^df -^-y : ftSSXf-yL'=30 : 1 ) T'«|J 
LT, iSW)e?*«!|*t LT?|/c. 710 og (IR^ : 39.4 

X) 

'H-NHR (CDCI3) S\ 0.88 (3H. t. J = 6.6 Hz). 1.16 

- 1.47 (19H. m). 1.68- 1.79 (2H. m), 2.22 (3H. 
s). 2.66 (2H, t. J = 7.8 Hz), 3.25 - 3.29 (2H. 
m). 3.86 - 4.00 (4H. m). 4.20 (2H, q. J = 7.4 H 
z), 4.79 - 4.86 (IH. m), 5.89 (IH. d. J = 3.2 H 
z). 6.00 (IH. d, J = 3.2 Hz), 6.70 - 6.89 (6H. 
m). 7.18 - 7.34 (7H. m). 

IR (KBr) cr' ; 1755. 1732. 1613. 1512. 1244, 117 
9, 1030, 835, 756, 700. 
[029 1 ] mm\A2 

(2R) -2- {4- (5-;'< f-/U-l-(4-"^ yir i^/P^T^ 7 x :t»f- 

;i')-iH-eD-;i/-2-'f M 7 X y ^(-3-7 i ~}vyu 

(1) (2R) -2- 14-(5-;< ^;L-1- (4-'> yf-'xyl/^J- ^ 1 
^>f-/l^)-lH-eu-;P-2-< ;H 7 X /^>')-3-7 x-;l/ 

(2R)-2-{4-(5-^<^/I.~l-(4-'> y-f >';l';j-^>'7 X Jf'.f- 
;!.') -IH-f n-/l-2-^ /U] 7 X y i^} -3-7 x X;l^r n 
A-y^ X-^/U (700 mg, 1.12 mmol) (7) THF (25 ml) 
t (12 ml) m-^?SfR(:iN mitiiV^J^ 

ykm^ (5 ml. Snuiiol) Srja-i. ^ifiT' mfSJM^L 
7L\ RlEJBES-lNtggJT'+fnL/ct*, ifigx-fyPTIditU 

1 ) x-mix. m^immb ixntz. 520 mg 

(OT: 77.83;) 

'H-NMR (CDCI3) 5-; 0.88 (3H. t. J = 7.0 Hz). 1.23 

- 1.45 (16H. m), 1.71- 1.78 (2H. m). 2.22 (3H, 
s). 2.65 (2H. t. J =7.4 Hz). 3.32 (2H. d, J= 5.8 H 
z). 3.86 - 4.01 (4H. ■), 4.90 (IH, t, J = 5.8 H 
z). 5.89 (IH. d.J = 3.4 Hz). 6.00 (IH, d, J = 3.4 
Hz), 6.69 - 6.88 (6H, in). 7.20 - 7.33 (7H, m). 
IR (KBr) cm-" ; 2924, 1728. 1512. 1244. 1176. 835. 
758, 700. 

(2) (2R) -2- (4-(5-y f-/W-l- (4-'> yTi^l\^:^^'> 7 x 
^>^yl^)-lH-fn-/t'-2-'f /W) 7 X y^>-)-3-7x-il' 



(2R)-2-{4-t5-;^ ^;U-l-(4-'>yf xyl':t='f >'7x ^-f- 

;u)-iH-t:a-/u-2--f ;u] 7 x y ^i^i -3-7 x =.j\^ra 

>'N"yK (480 mg. 0.804 mmol) {CX:J'y-yl.' (5ml) tl 
N ym^ti- h >J ^L. (r>x.9J-)Vmm. (0.724 ml ) ^ 

ut. mm^fz, ik^^z'^^-^y^nix . swiii^ii 

LXWz 375 mg (1R$ : 83.93:) 
'H-NMR (DHSO-dg) d \ 0.86 (3H. t. J = 7.0 Hz). 1.1 
5 - 1.39 (16H. m). 1.61 - 1.73 (2H. m). 2.11 (3 
H. s). 2.56 - 2.68 (2H, m). 2.95 - 3.20 (2H, m). 

3.84 - 3.91 (4H. m). 4.33 - 4.42 (IH. m). 5.73 
(IH, d, J = 3.2Hz), 5.81 (IH, d, J = 3.2 Hz), 6.70 

- 6.84 (6H, m), 7.10 - 7.34 (7H. iti). 
IR (KBr) cm-i ; 1613. 1582. 1512, 1468, 1454. 140 
6. 1310. 1244. 1177, 1055, 1030, 835, 758, 700. 
(a)o" 3. 33* (c 0.565. ^^J-M 

[0292] mm 1 4 3 

(2R) -2- (4- {5-> f-;W-l- [4- (3-7 x ~}Vrx2i^sii i^) y 

X *^;u)-iH- 1 D-;u-2-f ;u} 7 x y # i/)-3-y x - 

il'yn/^y^t xf-yp 

(1) 2-(4-'<>'i/;U:t^ 1^7 X -;W-5-y f-/l-l-(4-(3- 
7 X -7l^7"a,-Kdr v) 7 X ^t-f-zP) -IH- t:o-;U 

(1) tmmzLx. ^imt:mmtLx%tz, jr 

* : 91.8% 

'H-NMR ((n)Cl3) 8; 1.96 - 2.15 (2H. m), 2.23 (3H, 
s), 2.65 - 2.84 (4H.in). 3.88 - 4.04 (4H, m) , 
5.11 (2H, s), 5.91 (IH. d. J = 3.4 Hz). 6.03(1H, 
d. J = 3.4 Hz), 6.73 (2H, d, J = 8.8 Hz), 6.82 (2 
H, d, J = 8.8 Hz). 6.99 (2H. d. J = 8.8 Hz), 7.15 
- 7.45 (12H. m). 

IR (KBr) cm-i ; 1611. 1524. 1454, 1309. 1279. 124 
6. 1175. 1026. 835. 750. 698. 

(2) 4- (5-yf-;U-l-f4-(3-7xXyl/rn;K#i^)7x* 
f-;U)-iH-tro-7U-2-f;K 7xy-/u 
2-(4-'s>'i'';U:t^>'7 xX;l/)-5-.X ^;W-l-(4-(3-7 x 
-;WrD;K=«fi^)7x:t>f";W)-lH-h*P'-/l'*»<b, 

14 ICO (2) tnm\.zix. ^m^mmtLx'i^ 

^. >R^: 99.33! 

'H-NMR (CDCI3) S; 1,96 - 2.15 (2H. □). 2.23 (3H. 
s). 2.64 - 2.83 (4H,m). 3.88 - 4.03 (4H. m), 5. 
91 (IH, d. J = 3.2 Hz). 6.02 (IH. d. J = 3.2 Hz), 
6.71 - 6.87 (6H, m), 7.15 - 7.33 (7H. m). 
IR (KBr) cm-' ; 3314, 1613. 1512. 1246. 1177. 103 
6, 837, 756. 700. 

(3) (2R)-2-(4-{5-><f-/U-l-(4-(3-7 x-/l.-7°a,-lt^ 

x) 7 X ^^^;w)-iH-fcrD-yu-2-^ ;H 7 x y ^ v-)-3-7 

xX/l/T'O-'NVi? Xf-zP 

4- { 5-y f-/U-l-(4-(3-7 X -/U7"0,-K^ v) 7 x:^>^ 

yu)-iH-fa-/u-2-^;H 7xy-/i.'A>f>. m^miA 

ICO (3) tmizbx. mmi:immtLxmz. 
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iH-NMR (CDCI3) d; 1.19 OH. t. J = 7.0 Hz). 2.01 
- 2.15 (2H. ■). 2.22(3H, s), 2.66 (2H. t. J = 7.6 

Hz), 2.80 (2H. t. J = 8.0 Hz). 3.25 - 3.29 (2H. 
0), 3.88 - 4.00 {4H, m). 4.19 (2H, q, J = 7.0 H 
z). 4.79 - 4.86(1H. m). 5.89 (IH. d. J = 3.4 Hz). 

6.00 (IH. d. J = 3.4 Hz). 6.70 - 6.88 (6H. m). 
7.15 - 7.36 (12H. b). 

IR (KBr) cr' ; 1755. 1732. 1512. 1481. 1454. 124 
4. 1179. 1032. 835. 754. 700. 
[02931 II*S<W144 

(2R)-2-(4- {5-;< f-yl/-l-[4-(3-7 X -;l'rn.-J^=Jf i^) 7 
x^^f-;l')-lH-trn-yk-2-^ )V) 7 x /^^•)-3-7x- 

(1) (2R) -2- (4- (5-;^ f-;U-l- [4-(3-7 x :i;U7-D;K 

d^) 7 X ;t^f-;U)-lH-trn-/|^-2-^ ;H 7 x / ^f x)-3-7 
x-zUrn/Wi! 

(2R)-2-(4- (5-J'< i-llr-\-{i- (3- 7 X -fUTa^i^i^) 7 
x^^f-/U)-lH-h'n-/U-2-^ yH7xy^i')-3-7x:x 
/L-rnn-vK x^;l.*»/i>, IUfefiajl4 2tf0 (1) fclPI 
UiZlX. SmiWmtlX^t:. IRSP:99.5% 
'H-NMR (CDCI3) S: 2.01 - 2.14 (211. m). 2.21 (3H. 

s), 2.65 (2H, t, J =7.4 Hz). 2.79 (2H. t. J = 8.0 

Hz). 3.31 (2H. d. J = 5.6 Hz), 3.87 - 4.01 (4H. 
m). 4.90 (IH, t, J = 5.6 Hz). 5.89 (IH, d, J = 3.2 

Hz). 6.00 (lH,d, J = 3.2 Hz), 6.69 - 6.88 (6H. 
m). 7.15 - 7.32 (12H, a). 
IR (KBr) cr' ; 3028, 1733. 1512. 1244. 1177. 835. 

754. 700. 

(2) (2R)-2-(4-{5-;^f-;U-l-(4-(3-7 x -/UTa^^ 
i^) 7x^^-?-;H-lH-b-0-yl.'-2-'f /H 7x / ^S^)-3-7 

x-;l/roA->-K ■^h'J'^'A 

(2R)-2-(4- (5-;^ f-;U-l-t4-(3-7 X -/l-ro-if df. 7 

X ^>f-;PJ-lH- fa~/i~2-^ ;W 7 X y i^) -3-7 X - 

;wroA'yig*>^>, mmmi4 20 (d tmm^zL 
X. smimbixmt:, jr*: 93.23; 

'H-NMR (DMSO-dg) 5: 1.92 ~ 2.06 (2H, m). 2.11 (3 
H, s). 2.54 - 2.77 (4H. m). 2.94 - 3.19 (2H. m). 
3.86 - 3.92 (4H. m). 4.31 - 4.37 (IH. ib),5.73 
(IH, d, J = 3.4 Hz). 5.81 (IH. d. J = 3.4 Hz), 6.7 
2 - 6.86 (6H, m), 7.10 - 7.33 (12H. ra). 
IR (KBr) CB-i ; 1615, 1512, 1410, 1244, 1177, 103 
6, 839, 754, 700. 

(a]o" 2.40'' (c 0.665, ^^y-M 
[0294] ||*ft0!|145 

(2R) -2- {4- ( 1- (4- X ^' O'v.^ i^;i.;>< h- ^ 7 1 ^t^f-zU) - 
5-.^ f-;l^lH-fD-;P-2-f M 7 X y ^ >')-3-7 X -yu 
7*D/s*yK x^ji- 

(1) 2-(4-'<y $^7 x-/l')-l-(4->':J' o'sdf v- 
il'ji h-4f>'7x:t-.f';L')-5-;><^yi-lH-ea-;l/ 



(1) tnmizLx. smt^mmtLxmz. 

$:67.6Z 

'H-NHR (CDCI3) d; 0.85 - 1.88 (IIH. ■). 2.24 (3 
H. s), 2.69 (2H, t. J =7.6 Hz), 3.70 (2H, d, J = 
6.2 Hz). 3.99 (2H. t. J = 7.6 Hz). 5.11 (2H,s), 5. 
91 (IH, d. J = 3.2 Hz), 6.03 (IH, d, J = 3.2 Hz), 
6.73 (2H, d, J= 8.8 Hz). 6.82 (2H, d. J = 8.8 Hz). 
7.00 (2H, d, J = 9.2 Hz) .7.24 - 7.50 (7H. m). 
IR (KBr) cr' ; 1613. 1524. 1512. 1481. 1468, 145 
3. 1244. 1174. 1026. 835, 754, 698. 

(2) 4-(l-(4-i^^'0'vdf>-;Uy b:^i^7x^f-yl/)- 5- 
y ^;1^1H- ta-;l.-2-f )U] 73.y-)V 
l-^k-^^s.vVfVit^ 1/ 7 X -/U)-l-(4- i^^* D'v.df i'/M 
b ^ V 7 X ^>f-;U) -5-y f-;w-lH- t°n-;i^A> h , %W\ 

14 1<7) (2) twsxzLx. wm^mMtx^x'i^ 

fz. : 98.6X 

'H-NMR (CDCI3) 5: 0.98 - 1.87 (IIH, n), 2.24 (3 

H, s). 2.68 (2H. t, J =7.6 Hz). 3.70 (2H, d. J = 
6.2 Hz). 3.98 (2H. t, J = 7.6 Hz), 5.91 (IH.d, J = 

3.2 Hz). 6.02 (IH. d, J = 3.2 Hz), 6.73 - 7.30 
(8H. m). 

IR (KBr) cr' ; 3401. 1613. 1526, 1512. 1244, 122 

I. 1175. 1026. 837. 758. 

(3) (2R)-2- {4-(l-(4->'^' OA^df v-zM V^vV 
;U)-5->>< f-;U-lil-h-o-;U-2-'f M 7 x y ^ i^>-3-7 X 
n/prnA'vif x-fyl/ 

4- (l-(4-i'^'D'\^i^;M 3.^-^)V)- 5-;^^ 
;l/-lH-trn-yi.-2-'f M 7 x y-;U*»4>. 1 4 1 

(n (3) mmz\.x. mm^mMb\^x%fz, n. 
^ : 59.05; 

'H-NHR (CDCI3) d \ 0.95 - 1.88 (14H. n), 2.22 (3 
H, s), 2.66 (2H, t, J =7.8 Hz). 3.25 - 3.29 (2H. 
m). 3.69 (2H. t, J = 6.2 Hz), 3.96 (2H, t. J= 7.8 
Hz). 4.20 (2H. q. J = 7.0 Hz). 4.79 - 4.86 (IH, 
n). 5.89 (IH, d.J - 3.6 Hz), 6.00 (IH, d, J = 3.6 
Hz). 6.70 - 6.92 (6H, m). 7.18 - 7.36 (7H. m). 
IR (KBr) cr' ; 1755. 1732. 1512. 1279. 1244. 117 
9. 1028. 835. 756. 700. 
[029 5] HSICajl 4 6 

(2R) -2- (4- (l-(4- X ^ D's^ >-;l^y h 7 X ^■.f-;!/) - 

5- ;< f-yp-lH- eo-;i^-2-f )V)-y 3.J^%^)-}r-; 

(1) (2R)-2-|4-(l-(4-i'^DA.dfi^;u> h^>'7x;f 
^/U)-5-^ ^/P-lH-trD-;1^2-f /l^) 7 X y -3-7 

(2R)-2-(4-(l-(4-i/^'D^^>-;M h=3f->'7x;t-f-/U)- 
5-y ^/l'-lH-b*n-;U-2-^ ;H 7 x y=^i^l -3-7 x-;P 

runvWi^h, ^mA2<r> (i) twmzLX. 

mm^mmh \.xwz. nx* : 59.43: 



(5 7) )02-1 21 186 (P2002-121 186A) 



'H-NMR (CDCI3) d: 0.88 - 1.88 (IIH. m). 2.22 (3 

II. s), 2.65 (2H. t, J =7.4 Hz). 3.31 (2H. d. J » 

6.2 Hz). 3.69 (2H. t. J = 6.4 Hz). 3.97 (2H,t. J » 
7.4 Hz). 4.90 (IH. t. J = 6.2 Hz). 5.90 (IH. d. J 
= 3.4 Hz), e.OOdH. d. J = 3.4 Hz), 6.69 - 6.88 

(6H. m). 7.19 - 7.34 (7H. m). 

IR (KBr) cr' ; 3029. 1728. 1512. 1244. 1177. 108 

4. 1028, 910. 835, 756,735, 700. 

(2) (2R)-2-{4-(l-(4-i'^'0'sdfx/M h^i^7x^-i- 

yP)-5-> f-;i-iH- t:D-/u-2-'f /U] 7 x y Jf- >-} -3-7 x 

(2R) -2- {4- (1- (4- i^^a^^ i/yM h^i^yx ^-^IV)- 
5-;>< ^;i^lH-t'a-;u-2->f 7 x y vl-3-7 x -)V 

rof^vm^t,^ mmi 4 2<n (2) tmrni^ztx, 

mmm^t LXWz. IR¥ : 98.93! 
'H-NMR (DMSO-dg) d\ 0.% - 1.83 (IIH, m), 2.11 
(3H. s), 2.61 (2H. t. J= 7.5 Hz), 3.00 - 3.22 <2 
H, i»), 3.69 (2H, d, J = 6.3 Hz), 3.91 (2H, t,J = 
7.5 Hz), 4.37 - 4.41 (IH, m), 5.73 (IH, d, J = 3. 
3 Hz), 5.81 (IH.d, J = 3.3 Hz), 6.70 - 6.83 (6H, 
n), 7.10 - 7.34 (7H. ■), 

IR (KBr) cr' ; 1615. 1512, 1410, 1244, 1028, 829, 

758, 700. 

(a]o" -26.3- (c 0.610, ;><^'>'-;U) 
[02 96] |gifiMl47 

(2R)-2- {4- (1- (4-T v 7 x =.lV)-5-}i f-;U-lH- 

fn-;u-2-Y )]A 7 x x-iVTuf^yj^ 

(1) 4- (2-( 4 -Kyi;i\,:^^i^y3. -5-^ f-^P-lH- 
en-;l^l-^;P) 7x7-/1/ 
l-(4-Ov'';l/3r^i^7 x-;P)- 1 .A-^y^ yi/:^> 
(10.0 g, 35.4 mraol).p-r 5 77x7-/1/ (3.86 g, 3 

5.4 minoDi; p-h/l/Xy;:^/l/*>if-7|<Sl!R!l (504 mg, 
2.64 mmol) <r> h/Uxyvffg (300 ml) 5:12 B5»l?ft 

: 1) T-^igLT. nmn^mibLxwz, 6.11 g 

(IR*: 48.52) 

iH-NMR (CDCI3) 8; 2.10 (3H, s). 4.95 (IH. s), 4.9 
8 (2H. s), 6.05 (IH, d. J = 3.6 Hz), 6.24 (IH, d, 
J = 3.6 Hz). 6.75 - 6.83 (4H. m), 6.96 - 7.04 (4 
H, in).7.30 - 7.42 (5H. m). 
IR (KBr) cn-i ; 3034. 1516. 1240, 1179, 1015, 839, 
764, 735. 698. 

(2) 2- (4-< y i^ys.-iV)-\- (4-fV/U;t v 

4-(2-( 4 -^y i^'/Ujf^r i/7 X -/l.)-5-;< f-;l/-lH- fD 
-/l/-W/l/]7x /-/U (1.50 g, 4.22 mmol). l-7n 
^^yfijy (1.31 ml, 6.33 mmol). WSktl'>}^l. (8 
74 Bg, 6.33 mnol) (r> DMF (15 ral) Wk^ \ 



■?hyy7^- (^^^y : »B!xf-;U=30 : 1) 

x-mix. mmmmtixnf^. i.78 g m 

*: 85.23!) 

'H-NMR (CDCI3) d; 0.88 (3H. t, J = 7.0 Hz), 1.19 

- 1.55 (16H. ■), 1.72- 1.83 (2H. n). 2.11 (3H, 
s), 3.95 (2H. t. J = 6.6 Hz). 4.98 (2H, s),6.04 (1 
H, d, J = 3,2 Hz), 6.25 (IH. d. J = 3.2 Hz). 6.73 
-7.40 (9H. m). 

IR (KBr) cm-' : 1609. 1514, 1485, 1470, 1456, 139 

5. 1289, 1244, 1177, 1040, 1026, 835, 760, 735, 69 
8. 

(3) 4-(l-(4-fx/Uj}-^>'7x^>^;W- 5-.X^;l'-lH- 
eo-/P-2-^ 7x7-/1/ 

2- (4-0' i/'/l/ Jj- df ■> 7 X -/l/)-l-(4-r v-ZU^t^ V 7 X 
-/l/)-5-;>«f-/U-lH-fc:o-/l/ (1.70 g, 3.43 mmol) <r> 

XrJ'y-Zl/ (60 ml), Th^tVvy^y (30ml) mfS. 
{C10% >'N-7i/'''/A^^ (200 mg) t:1mz.. 7K«I?H^T 

X, mVa'tmrntbLX^t:. 1.30 g(lR$:93.5X) 
'H-NMR (CDCI3) d; 0.88 (3H, t, J = 6-6 Hz). 1.21 

- 1.48 (14H, m). 1.75- 1.82 (2H. m), 2.10 (3H. 
s), 3.94 (2H, t, J »6.2 Hz), 6.04 (IH, d. J- 3.2 H 
z), 6.23 (IH, d, J = 3.2 Hz). 6.60 (2H, d, J = 8.8 

Hz). 6.84 (2H,d. J = 8.8 Hz), 6.94 (2H. d. J = 8. 
8 Hz), 7.03 (2H, d, J =8.8 Hz). 
IR (KBr) cm-' : 3358, 1613, 1514, 1470. 1289, 124 

6, 1169. 1107, 1040, 835. 760. 

(4) (2R) -2- (4- (1- (4-f i^/l' Jf^ X 7 X -ll^) -5-> f- 
;W-1H- 1 D -/l/-2->f /U) 7 X 7 df >-! -3-7 x -fl^ru/^ 
ym. :r,'i~iv 

4-(l-(4-T i//l/;^df x7 J- ^.^/P)- 5-J<f-/l/-lH-eo 
-JV-2-A )V)y X. y ~)V (1.30 g. 3.21 mmoO. (S)-2- 
t Hodfi^-3-7x-/l'7*0>''?>'K Xf-yl/ (934 ng, 
4.81 mmol). h ij 7 x -/l/jf>;^ 7 > (1.26 g, 4.81m 
mol) (TiVlViLymW. (2 ml) (;:l,l' -(TVi^A)i'it(- 
)V)i^\^^^}Vy (1.21 g. 4.81 mmoDSrJP-i. 80 X. 
X\2 mimUz, RlE?gSr*{ciir, I^Kx^/l/t' 

ftittsLA:. ^d!,m^m7mM-7f^^i^^2^x'mkL. m 

^yyn- (^^-^y : p»xf-/i/=30 : 1 ) xmm L 

T, Emmi:\m.^t Lx%fz, m mg {.am ■. 47.0%) 

'H-NMR (CDCI3) d; 0.89 (3H, t, J = 6.6 Hz), 1.10 

- 1.46 (17H, b). 1.57- 1.83 (2H. m). 2.09 (3H. 
s). 3.94 (2H. t. J = 6.6 Hz). 4.14 (2H. q, J= 7.0 
Hz), 4.66 - 4.73 (IH, m), 6.02 (IH. d, J = 3.4 H 
2), 6.22 (IH. d.J = 3.4 Hz). 6.61 (2H. d. J = 8.8 
Hz). 6.83 (2H, d, J = 9.2 Hz), 6.92 (2H. d. J = 9. 
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2 Hz). 7.01 (2H, d. J =8.8 Hz). 7.20 - 7.29 (5H, 
m). 

IR (KBr) cr' ; 1755, 1734. 1514, 1287. 1244. 118 
2. 1084. 1038. 835. 758. 700. 
[ 0 2 9 7 ] 4 8 

(2R)-2-{4-(l-(4-T>-;l'^=«f V 7 i ::^;P)-5-^ ^;I/-1H- 
trp-;l/-2-'f 7 X / =9? i^l -3-7 X -/l^roA'^K 

(1) (2R) -2- {4-[l-(4-r i^;U3j-df- X -/U)-5-p< 
-lH-h*a-/U-2-^ 7 X y =^ -3-7 x -/ura/^'y 

m 

(2R) -2- (4- ( 1- (4-f i/- 7 X -/U) -5-^ ^;P-1H- 

tn-;P-2-'f /H 7 X /^>'l-3-7 xCi^Prnn'^S? 
Xf-zP (870 rag, 1.49 nmol) <7) THF (30 mDt ^^'^ 

-/p (15 ml) m-^mmizm mit:f}V^j^mm (s 

ml. 8 mmoI)Sri!lD;t, SrST' mf§J}t#L;t. 

/77 ^- {^^i-y : Pi|xf-;l.= 1:1) fm 
L. Btftmim^'^t lXm.z. 760 mg (l(Z$ : 92.0%) 
'H-NMR (CDCI3) Si 0.89 (3H. t. J - 6.6 Hz). 1.22 
- 1.44 (14H. b). 1.72- 1.82 (2H. m), 2.08 (3H. 
s). 3.22 (2H. d. J = 6.2 Hz), 3.93 (2H. t. J= 6.6 
Hz), 4.76 (IH. t. J = 6.2 Hz). 6.02 (IH. d, J = 3. 
2 Hz). 6.22 (IH, d, J = 3.2 Hz). 6.62 (2H. d. J = 
8.8 Hz). 6.82 (2H. d, J = 8.8 Hz), 6.94 (2H, d, J 
= 8.8 Hz). 7.01 (2H, d. J =8.8 Hz). 7.26 (5H. s). 
IR (KBr) cn-i ; 3032, 1730, 1514, 1287, 1244, 118 
1, 1084. 835. 760. 700. 

(2) (2R)-2-{4-(l-(4-r i^;t-?f^ i'7 X -;l/)-5->>< •fvl' 
-IH-t n-;l-2->f Jl')7xy^>-) -3-7 x x/uroA'y 

(2R)-2-{4-(l-(4-f >'/l'7l-=^ v-7 xx;U)-5-;^f-;l'-lH- 
t P-/W-2-'f 7 X y =3f i'l -3- 7 X -il'TOJ iyM 
(700 mg, 1.26 mmol) CX^-y-/!^ (7 nl) tlN *K 
iti'hO'^M. wx^-y-zHf?! (1.14 ml) i:l!nl. m 

m 441 mg (l|X*:67.1%) 

'H-NMR (DMSO-dg) $: 0.87 (3H, t, J = 7.0 Hz). 1.1 
4 - 1.48 (14H, m), 1.65 - 1.78 (2H, m), 1.99 (3 

H, s), 2.86 - 3.12 (2H, m), 3.95 (2H, t, J =6.2 H 
z), 4.18 - 4.28 (IH. m). 5.91 (IH. d, J = 3.2 H 
z), 6.06 (IH, d, J= 3.2 Hz), 6.54 (2H, d. J = 8.8 
Hz). 6.80 (2H. d, J = 8.8 Hz), 6.90 (2H, d, J = 8. 
8 Hz). 7.02 (2H. d, J =8.8 Hz). 7.11 - 7.28 (5H, 
m). 

IR (KBr) cm-' ; 1615. 1514. 1397, 1289, 1244. 118 

I. 1169. 1042. 835, 762, 700. 

(ff)o" -1.61' (c 0.730. y^'y-;i') 



[02981 mmm 1 4 9 

(2R) -2- (4- (5-y 1- (2- (4- (6- 7 x >-;U;f 
^ x) 7 X -il') xf-yn -IH- fo-;i/-2-^ 7 x y ^ 
x}-3-7x~;l/TO>»N'>'i? X-ffl' 

(1) 2-(4-'<>S/yW5r^i'7 x-/U)-5-yf-;l.~l-(2-(4- 
(6-7 X -/l^^ -yfi':^^ >)y s. -M Xf-;H -IH- to 

4- <2- [2- ( 4 -'s y vVU^j-df v- 7 X -5-.X f-Zl-lH-tf 
o-yp-l— f;Hxf-;H7xy-;P (1.50 g. 3.91 mmo 
I), x-Jl^'^^'fy (1.42 g, 5.87 mmo 

I), mHA'J^J* (811 mg, 5.87 mno!) <^ DMF (15 m 

I) mm 80 'CT-12 ^isiimirz. Rmimzm 
tf\ s^Kx^/wtifttUL/c. mmm^THx-^^L. is* 

i^Kx^yu=3o : 1) -c«i!!LT. ntmimmt 

LTt#y"j. 1.43 g (IR^:67.1%) 
'H-NMR (CDCI3) d; 1.22 - 1.79 (8H, m), 2.24 (3H, 
s), 2.57 - 2.72 (4H.m), 3.86 - 4.03 (4H. m). 5. 
11 (2H. s). 5.91 (IH, d, J = 3.2 Hz), 6.03(1H. d. 
J = 3.2 Hz). 6.73 (2H, d, J = 8.4 Hz), 6.82 (2H, 
d, J s 8.4 Hz). 7. 00 (2H. d. J = 8.0 Hz). 7. 15 - 7. 
49 (12H, m). 

IR (KBr) cm-' ; 1611, 1524. 1512. 1244. 1175, 752, 
689. 

(2) 4-[5-p<f-yl'-l-{2-(4-(6-7x-;l^'\^i';i/;t^x) 
7 X -II') x^/H -IH- t°n-;p-2-^ ;U) 7 x y-;l.- 

2- (4-'<.y i^'/W^t ^ X 7 X ~/l')-5-M "hlV-X- {2-(4-(6- 
7 X i^) 7 X x;U) Xf-;H -IH- 1 a- 

(1.35 g, 2.48 mmol) <r)X.9y-lV (60 ml), 
y\^Vuyyy (30 ml) m;:lO% /N'^-Z'^A^^ (2 

00 mg) $-jnt, A^mm%T 4 i^ojafpu/i. 

S:^*Ucf*, ^m^WMLX. ^mii:mmitLx 

Wz. 1.10 g (IR^:98.2:?) 

'H-NMR (CDCI3) d: 1.31 - 1.79 (8H. m). 2.23 (3H, 
s), 2.57 - 2.72 (4H,B), 3.86 - 4.02 (4H, ra), 5. 

91 (IH. d. J =3.6 Hz). 6.02 (IH. d. J = 3.6Hz), 6. 

71 - 6.87 (6H. m). 7.15 - 7.31 (7H. m). 

IR (KBr) CB-' ; 2934. 1613. 1512. 1246. 1177. 837, 
752. 700. 

(3) (2R)-2-{4-(5-;<f-;l^l-{2-(4-(6-7i:::;l''s=^v- 

7 x^^yl-JXf-yn -lH-tn-;|/-2-^ IV] 7 x 
y'fM-3-7xr.;l/7'oyN*yi! xf-;l/ 
4- (5-y f-;l'-l- {2- {4- (6-7 X -IV^^ i/)V:^i^i^ ) 7 x 
x;P] Xf-/M -IH- tr D -;|/-2-f ;H 7 x y -/P (1 . 10 
g. 2.42 mmol), (S)-2-t H^drv-J-7x-;^roy^•>' 
iS xf-;l/ (706 mg, 3.64 mmol), H 'J 7xX;l.'*X7 
-f y (954 mg,3.64 mmol) cOh;Uxyff?K (2 ml) (31. 
r -(rVi^';&/P;K-/U)ytr'<'J>'V(918 mg, 3.64 mm 
ol) S:JDJi.80 iC-ei2 



(*3 9) )0 2- 
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=10: 1) T-ffiilLT. Eti^^mmttirmz. 71 
0 (l|X$;39.«) 

'H-NMR (CDCI3) a: 1.16 - 1.79 (IIH, 0). 2.22 (3 
H. s). 2.58 - 2.69 (4H. a). 3.25 - 3.29 (2H. m). 
3.85 - 3.99 (4H, m). 4.20 (2H. q. J = 7.0 Hz), 
4.79 - 4.86 (IH, m), 5.89 (IH. d. J = 3.2 Hz). 6. 
00 (IH. d. J = 3.2Hz). 6.69 - 6.92 (6H. m). 7.13 
- 7.34 (12H. m). 

IR (KBr) cr' ; 1753, 1736, 1512, 1480, 1454, 124 
4. 1179. 1113. 1084, 1030, 835, 754, 700. 
[02 99JIUfilWl50 

(2R) -2- {4- (5-;< ^;U-1- {2- [4- (6- 7 x -fl^^^ S/zP^f 
=^ i^) 7 X -/L-]x^yH -lH-fn-;l.-2-'{ 7 X y df. 

(1) (2R)-2-{4-(5--?<'?-/l~l- (2-(4-(fr-7 x-ZP^^i' 
^ i') 7 X -/U] X^M -IH-bT a-/U-2-^ M 7 x 

y ^>'}-3-7 x^/l^rnys-ygs 
(2R) -2- <4- (5-^ ^/l/-l- (2- (4- (6- 7 X i^JU^ 
^x) 7 x-Zl-JX^/H -IH-tf o-;L-2-< lV)7xJ^ 
i^|-3-7x-/l'7"ny\°yi! Xf-;P (760 ng, 1.21 mmo 
1) CO THF (30 ml) t ^ (15 ml) jl^iSJStC 
IN *il<|;^'J>>A;4<^ga[ (7 ml. 7 mmol) ^Mt. 
m^JStfLTt. a6iE?rlNJgB!t'4'ftL7tf*, 

^ 5- 'J i^'/i-;>& 7 A^' D-7 h :/7 7 ^ - CsdfHfy ; 

i^g?x^/p=i : 1) f^i5!t, umnmmnti 

X'i^tz, 561 mg (liX$:77.n) 

'H-NMR ((BCla) 5; 1.42 - 1.86 (8H, m). 2.21 (3H. 

s), 2.57 - 2.69 (4H,iii), 3.31 (2H, d, J = 6.0 H 
z). 3.85 - 4.00 (4H, d), 4.88 (IH, t. J = 6.0 H 
z), 5.89 (IH. d. J = 3.4 Hz). 6.00 (IH. d, J = 3.4 

Hz). 6.69 - 6.88(6H, a). 7.13 - 7.34 (12H. m). 
IR (KBr) cm-i ; 2932, \m. 1512, 1242, 1177, 835, 

756, 700. 

(2) (2R)-2- {4-(5-.?< {2-(4-(6-7 x ~)V'\ir 

i^) 7 X -/P] xf-;H -lH-fn-;U-2-^ M 7 x 

y^x)-3-7x-;i/-rnA->i? 

(2R)-2- 14- (5-.X f-;U-l- {2- [4- (6- 7 x ~)\^^^ i^)l'it- 
^v) 7 x r-yWxf-zW -IH- tfo-;U-2-'f ;U) 7 x / :Jf 
M-3-7x:::yPrD>'N'>-i? (500 mg. 0.831 mmol) 
X.'9J-iV (5 ml) tlN ★iS'fb-^- h 'J "^A c^X:?/- 

(0.748 mkLt^. mtiiZ^^^v 

^ntX. Wm^W^h \^XW:i 436 mg (iR$ : 93. 
6%) 

iH-NMR (DMSO-dj) 5; 1.34 - 1.68 (8H, m), 2.11 (3 
H, s). 2.49 - 2.62 (4H, m), 2.95 - 3.25 (2H. m). 



3.84 - 3.95 (4H. m). 4.33 - 4.39 (IH, m),5.73 
(IH. d. J = 3.4 Hz), 5.81 (IH, d, J = 3.4 Hz), 6.7 
0 - 6.85 (6H, m), 7.10 - 7.35 (12H, m). 
IR (KBr) cr> : 1613, 1512. 1408, 1244. 1177. 105 
3, 1030, 839. 758. 698. 
(a)o28 -22.8* (c 1.18, ^^'/-/W 
[OSOOllgSSWiSI 

(2R)-2-(4-(5-.X f-;U-l- {2-(4-(4-^yf-/P>'^' O'^.^f 
h ^ i^) 7 X ~)V\ Xf-;M - 1 H- fD-;l'-2-'f )V) 
7xyJr>']-3-7x-;wrny\-yi! xf-^U 

(1) \-^y^Ar\/9 v^M 9 J -A' 
:^%\V}i-^d^T)V%.-'^h. (9.56 g, 252 mmol) (7)f 
h7hHn77VS)Sj8[ (400 ml) t ^-x\-'<~.V^)Vi^ 
i^a^if^y^/l^Tnym (25.0 g, 126 mmoOiO-fh^ 

t Ha77y (100 ml) imi. 2 ^ma^Mmi 

fZ. *?#T, * (10 ml) t IN TKK^b-^h'J 

'y<t^mm (3o mo m&v i B#igja**L^c. 

ttXWz. 19.0 g (IR$:81.9%) 

'H-NMR (CDCI3) d: 0.85 - 1.80 (21H, n), 3.45 (2 

H, d, J = 6.0 Hz). 

IR (KBr) cri : 3277, 1448, 1071, 1038. 986. 

(2) 2-(4-'<. y i^'/P jT =Jf 7 X =~)U) -5-^ f-/l^l- (2- (4- 
(4-^yf-/Wi^;?n'\dfx;M h^v)7x-;l/)xf-;H 
-IH-tP-yl,' 

4- (2- (2- ( 4 -O v'yl-^^ V 7 X ::^;U) -5-;< ^/W-lH-tf 
D_/i._i-^/p]xf-/H 7x7-/1/ (970 mg, 2.53 mmo 
1), 4-^>'^;l/i/:?D'\^i^/M:J'7-;|/ (699mg, 3.7 
911U110I), M;7x-yl'*;^7^ y (994 mg, 3.79 nmol) 
<7)N/Uxyj§?8[(2 ml) {21, r -(TVi/'7:?;U.-ifc:;P)v 
f'^Ji/'y (956 mg, 3.79 mmol) iHat^ 80 •CT12 

mimuz. KmmAnzii^\ BKx-f/i/Tisai 

7^-(A.df-ty :ifS!Xf-;l.=30: 1) t-WULt, 
BW!|5!l$-BI«5t LTtl^:. 1.11 g (IR$ : 79.95;) 
'H-NMR (CDCI3) $: 0.85 - 1.91 (21H. m). 2.24 (3 
H, s), 2.69 (2H. t, J =7.8 Hz), 3.70 (2H, d. J = 
6.2 Hz). 3.99 (2H. t. J = 7.8 Hz). 5.11 (2H.s), 5. 
92 (IH. d. J = 3.2 Hz). 6.03 (IH. d. J = 3.2 Hz). 
6.73(2H. d, J =8.8 Hz), 6.82(2H, d. J = 8.8 Hz). 
6.99 (2H. d. J = 8.8 Hz). 7.24 - 7.50(7H. m). 
IR (KBr) cnr' ; 1613. 1524. 1512, 1466, 1454. 131 
0. 1281. 1244, 1175, 1026. 835. 754, 735. 698. 

(3) 4-{5-:><f-/\^-l-{2-[4-{4-^yi-Jl'i^^ O'v.df i^/U 
J<Y-^i^)7x. r./!/] Xf-/W - 1 H- tD-/I/-2-/f ;!/) 7 x 

2-(4-'<y v/UtT ^ •.'7 X -M-5-;< i-lV-\- {2-(4-(4- 
'<yf-;Ux:?p^df-i/yi/^ h^v')7x-yU)xf-/K-l 
H-tro-zU (1.01 g, 1.84 mmol) (Ox.j^/~)V (60 n 



(100) 02-1 21 186 (P2002-121 186A) 



1), Thyt]ia7yy (30 ml) ?S?i5lClO% /^yi/^ 

mat Lx^^t:. 840 og mm ■. 99.32) 

'H-NMR (CDCI3) S; 0.86 - 1.90 (21H. m). 2.24 (3 
H, s). 2.68 (2H. t, J =7.8 Hz), 3.70 (2H, d, J =6. 
3 Hz), 3.98 (2H. t, J =7.8 Hz). 5.91 (IH, d.J = 3. 
3 Hz), 6.01 (IH. d. J = 3.3 Hz). 6.74 (2H, d. J = 
8.7 Hz). 6.81 -6.87 (4H, m). 7.21 (2H. d, J = 9.0 
Hz). 

IR (KBr) cri : 3268. 1613. 1512. 1468, 1449. 124 

6, 1177, 1032, 837, 824. 756. 
(4) (2R)-2-(4-(5-;< {2-[4-(4-^y f-zl^^-;? o 
A.4f- i^il'M h ^ v) 7 X xf-yH - 1 H- b*D-/P-2- 
•<;l.-)7xy4fv')-3-7x-;i/rDA->'il xf-;u 
4-(5-;'<-7-;U-l-{2-(4-(4-'<y^;P>-:?oA.4fi^;u>< h 
^ v) 7 X ii;Hxf-;H - 1 H- 1 Q-;l/-2-'f yW) 7 x y - 
;U (830 Bg. 1.81 niBol). (S)-2-t Hodf i'-3-7x- 
Jira/iym Xf-/U (526 mg, 2.71 nunol), h-i;7x 
-/l';n;?,7-f > (711 mg. 2.71 mmol) tfOh;i.x>-?§|S 
(1 ml) tCl.l' -(7V''J^)l'ii(->l')i^\^K>J 'Jy (684 
ag. 2.71 mnol) iMl. 80 X:t'12 B#^Mjf L/c, 

mm^Aim^. s^isx^/PTatBLfc. mmm 
> : g^i?x^;i.=3o : 1 ) X'wmix. smifAm 

blX%fz. 560 mg (IR$: 48.7X) 
'H-NMR (CDCI3) S; 0.85 - 1.91 (24H. □). 2.23 (3 
H. s). 2.66 (2H, t, J =8.0 Hz). 3.25 - 3.29 (2H, 
m), 3.69 (2H, d, J = 6.2 Hz), 3.96 (2H, t, J= 8.0 
Hz), 4.20 (2H, q, J = 7.0 Hz). 4.79 - 4.86 (IH. 
m), 5.89 (IH. d.J = 3.2 Hz), 6.00 (IH, d. J = 3.2 
Hz). 6.69 - 6.89 (6H, m), 7.19 - 7.34 (7H. m). 
IR (KBr) cm-i ; 1755. 1732, 1512, 1481, 1468. 145 
4, 1279, 1244. 1179. 1088. 1032, 835. 758. 
t0301]|US^J152 

(2R) -2-(4- (5-;< i->l~l- {2- (4- (4-'<. y f-;U X ^' D'^^ 
i^)l^;< h ^ >•) 7 X ~/l']x.i-)l') - 1 H- fn-;l^2-'f lU) 

(1) (2R)-2-(4-(5-;<f-yl/-l-{2-(4-(4-'^y-?-;i/y^'D 
^^>')\^p(h^i^)7x -fU] xf-;H - 1 H- t:Q-yl/-2- 

^ i\^)7 xy^>')-3-7 x-ji^ro^-om 

(2R)-2-(4-(5-;^f-;U-l-{2-(4-(4-'^>'f-y|^i^^D'^^ 

v'/M h i/) 7 X n/i.) x^;K - 1 H-eQ-;P-2- 'f M 
7x>'^i/]-3-7x-;l^rny\°yi§ X-f/U (550 mg, 
0.865 mmol) (?) THF (20 ml) t (10 ml) 

m.'^mmm mAk^h^i^i^imm. (15 mi. 15 mmoD 
ipu/if*. s^sjx^/uT-ttttit/c. mM^-^x-^^ 



C^df-ty :pg.x^;|,= l ; 1) X^mX^X. 

^rxmmt \.xw^. mg im 65.osi) 

•H-NHR (CDCI3) d: 0.85 - 1.90 {21H. m). 2.22 (3 
H, s). 2.64 (2H. t. J =8.2 Hz). 3.31 (2H, d, J = 
5.6 Hz). 3.69 (2H. d, J = 6.6 Hz). 3.% (2H.t. J = 
8.2 Hz). 4.89 (IH. t, J = 5.6 Hz), 5.89 (IH, d, J 
= 3.2 Hz). 5.99(1H. d. J = 3.2 Hz), 6.68 - 6.87 
(6H. m), 7.19 - 7.31 (7H. m). 
IR (KBr) cm-' : 2921. 1728. 1512. 1244. 1177. 103 
2. 835. 756. 700. 

(2) (2R)-2-[4-(5-;< f-;U-l- {2-(4-(4-'<>f-;Uv'i? o 
-Ndrv/M h^i^)7x-fl'):ni-M-ll{-\:;a-ilr-2- 

'^y^)7xy^H-3-7x-/^7'o>'^•>'K i-bV'yj^ 

(2R) -2- [4- {5-J< i-lV-\- {2- (4- (4-^y -^-^U i/i^U^i^ 

V^>')7 X -tV) x-f/U) - 1 H-eo-;U-2-^ /U) 
7xy^v]-3-7xx;l/rnyNVK (330 mg.0.543 mm 
ol) tCX^'y-/P (5 ml) tlN im^-th^}'^M. «0X 

^y-mm. (0.489 mo $rjni, ^mttz. m^zi^' 
-f v7'at'iix.-T>\^^Mix. m^^mt^t txn 

256 mg mm : 83. IX) 
'H-NMR (DMSO-ds) S: 0.83 - 1.85 (21H, m), 2.11 
(3H. s). 2.55 - 2.69(2H, m). 2.93 - 3.18 (2H, 
m). 3.69 (2H. d. J = 6.6 Hz), 3.84-3.97 (2H, 
m). 4.30 - 4.36 (IH, m), 5.73 (IH. d, J = 3.4 H 
z), 5.80 (IH, d, J =3.4 Hz), 6.70 - 6.85 (6H. m). 
7.10 - 7.33 (7H. m). 

IR (KBr) cm-' ; 1613. 1512. 1408. 1244. 1034. 839. 
758. 700. 

(aJc^s 2.35* (c 0.580. J<ify~)V) 

[0302]mmmi53 

(2R) -2- (4- {5-;^ i-JU-l- (3- (A-t ^' f-ZU 7 x y i/) 7" 
n e/U)-lH- to -fU-2r^ lU\ 7 x i^)-3-7 x -)U 

7'a^'OWt xf-zU 

(1) l-[2AA-<yi/lV-^^i^7x~)V)-^^'h)V-\^- 
tfD-;l/-l-f /U] ru/'iy-l-:^-iV 
1- (4-'<. y ^ 7 X x/l') y- 1 , 4 - >- 
(5.00 g, 17.7 mmol).3-r5y-l-rDMV-;K1.33 
g. 17.7 mmol) t p-hyl'Xy;^yl'*>'i?--7j<*l!|^ (253 
ng, 1.33 mmol) <r> VlVOiymS. (100 ml) S-f 

y x9—?(7ymm.im\^x. \2'!^mm^^Lfz 

nvK^^57'f- i^^-fy : PKx-f;U = 4:1) 

xmtx. sm^mt^tLxnt:. 4.50 g mm-. 
79.1%) 

'H-NMR (CDCI3) S; 1.66 - 1.79 (2H, m). 2.32 (3H, 
s). 3.39 - 3.47 (2H,m), 4.03 (2H. d. J = 7.4 H 
z), 5.09 (2H. s). 5.94 (IH. d. J = 3.4 Hz). 6.04 
(IH. d. J = 3.4 Hz). 7.00 (2H. d, J = 8.8 Hz). 7.2 
7-7.49 (7H, m). 



(101) 02-121186(P2002-121186A) 



IR (KBr) cr' ; 2937. 1609. 1524. 1242. 1175. 102 
4, 835. 756. 698. 

(2) 2-(4-0->''/l':t^ v7 x -/P)-5->< ^/H-(3-(4- 
^ 9 "^tVi!^ 7 X -lV) Ta t/Pj-lH- to-;!/ 

3- (2-(4 -^>'x/U;l-^ X -/l')-5-^ f-;HH-t:D 
-yl^W;H7'OA'>'-l-:t-;U (1.00 g. 3.11 mmol). 

4-:t^'-f^l'7x/-;l' (642iiig, 3.11iiinioI). h'J7x 
~)Vt^xy (1.22 g. 4.67 mmol) eohvUxyjM 
(2 ml) tCl.r -{7V'J:^)Viii-Miyy^^'}'Jy (1.1 
8 g. 4.67 mmol) $rJo;i, 80 •CT'12 ^tmLtz, 

V : »i!x^yi.=3o : 1) Tnmtx, mmimm 

tlxmc. 1.23 g (IR^: 77.42) 

'H-NMR (CDCI3) d; 0.87 (3H. t. J = 6.6 Hz). 1.18 

- 1.61 (12H. m). 1.88- 2.00 (2H. m). 2.30 (3H. 
s), 2.52 (2H, t. J = 8.0 Hz). 3.71 (2H. d. J= 6.0 
Hz). 4.09 (2H, t. J = 7.6 Hz). 5.06 (2H. s). 5.92 
(IH. d. J = 3.4Hz). 6.03 (IH. d. J = 3.4 Hz). 6.66 

(2H, d, J = 8.4 Hz). 6.92 - 7.05 (4H. m). 7.24 

- 7.49 (7n, a). 

IR (KBr) cm-i ; 1611. 1524. 1510. 1468. 1454. 138 
3, 1312. 1281. 1244. 1175. 1024. 833. 756. 698. 

(3) 4-{5-;<f-/l-l-(3-(4-5ri!'f-/U7x yjf >')7*Dt 
;i^)-lH-trn-;w-2-^/P} 7 X 

2- (4-^^^ i^'yUjj-df i/ 7 X -;!.-) -5- J< i-lU-l- (3- (4-^ 
f-;l'3r='fv'7x-;WrntVt')-lH-fD-;p (1.15 g. 
2.26 DiDol) tfOX^'Z-yP (60 ml), f h^b Hn77 
> (30 ml) }t^tlO% /•<y=J'^A^ (200 og) 

f*. ^m^mix. sm^^mmit ixnt:, 930 

mg mm : 98. M) 

iH-NMR (CDCI3) 8; 0.87 (3H. t. J = 6.6 Hz). 1.21 

- 1.28 (lOH, m). 1.49- 1.62 (2H. m). 1.89 - 1.9 
7 (2H. m). 2.30 (3H. s). 2.52 (2H. t, J = 7.4 Hz), 

3.72 (2H. t. J = 7.4 Hz). 4.07 (2H. t. J = 7.4 H 
z). 5.91 (IH. d.J =3.4 Hz). 6.02 (IH. d. J = 3.4 H 
z), 6.67 (2H. d. J = 8.8 Hz). 6.80 (2H. d. J = 8.8 

Hz), 7.04 (2H. d, J = 8.8 Hz). 7.22 (2H, d. J = 
8.8 Hz). 

IR (KBr) cm- 1 ; 3424. 1613. 1524. 1510. 1242. 117 
5 . 837, 756. 

(4) (2R) -2- (4- {5-.X [3- (4-^ 7 x 7 ^ 
i^)rDtVH-lH-Ko-/U-2-^;H 7x /^v-)-3-7x 

4- {5-;< ^/P-1- [3- (4-;t ^ ^/1'7 X y >-) T-D -1 
H-fD-;|/-2-<;K7xy-;U (930 mg. 2.22 iranol). 

(5) -2-h HD^i^-3-7x:::;U7'D>'W^ Xf-yU (644 
ng, 3.32 mmol). h U 7x— ;l'-*.;^7 -f V (870 mg. 



3.32 mmol) <r>h/\^J:yim (2 ml) Cl.l' -{TYi^:^ 
ll'^^-)\^)>'\:^^<)i^y (839 mg. 3.32mmol) SrjDi.. 8 

0 'cx-\2 ^^mwuz. mm^^izm\ mmx. 

o-7|-^^7 7-f-('s.#1^y : Pi?xf-;l.-=30: 1) X' 

^%Lx, ^tm^mmn: lxwz, m mg mm 

46.2%) 

'H-NMR (CDCI3) d; 0.88 (3H. t. J = 6.4 Hz). 1.15 

- 1.33 (13H. m). 1.47- 1.61 (2H, m). 1.88 - 1.9 
5 (2H, m), 2.28 (3H, s), 2.52 (2H, t. J = 8.0 Hz). 

3.24 - 3.29 (2H. m). 3.70 (2H. t. J = 5.6 Hz). 
4.05 (2H. t. J =7.2 Hz). 4.19 (2H. q. J = 7.4 Hz). 

4.76 - 4.79 (IH. m). 5.90 (IH. d. J= 3.6 Hz), 6. 
00 (IH. d, J = 3.6 Hz). 6.66 (2H, d. J = 8.8 Hz), 
6.82 (2H. d. J = 8.8 Hz). 7.02 (2H. d. J = 8.8 H 
2), 7.19 - 7.33 (7H. m). 

IR (KBr) cm-' ; 1753, 1736, 1524. 1510. 1242, 117 
9, 1086. 1032. 835. 756. 700. 
[03031 HMCTl 54 

(2R) -2- (4- {5-.X f-yU-l-(3-(4-jJ- f-;l/7 x y df i-) 7* 
otr;W-lH-tn-yk-2->f ;H 7 x y ^Sf v)-3-7 x ~)V 
rn/iyw. 

(1) (2R)-2-(4- I5-.X ^;l/-l-t3-(4-:t ^' 7 x y ^ 

y)rn br;W-iH-t:D-;i-2-^ /H 7 x y =Jf >')-3-7 x 

=,)\,raj'^y^ 

(2R) -2- (4- {5-y f-;l^-l- (3- (4-:t ^'f-;l^7xydr>')r 
D fcf/P] -IH- tf a -/P-2-Y yn 7 X y ^ j^) -3- 7 X =.IV 
rnJVyf^ X.i-zl' (600 mg, 1.01 mmol) <0 THF (20 
ml) b *^/-)V (10 ml) ig-^jgiSEtClN -AmSLt'} 

'^h.mtm (5 ml. 5 mmol) ^jp;t. w^x\Pmm 

L/C. KIE?ffi?rlNlg|Sf4«WLf>:^. PiSX^-yUTIlti 
X?7A?'o-7h^77>f- ('s^-9->' : Pi?xf-;|^= 

1:1) THKUT, Bm^mmtixm. iu 

mg (IR$:72.3!^) 

iH-NMR (COCI3) d: 0.87 (3H, t. J = 6.6 Hz). 1.22 

- 1.30 (lOH. m). 1.49- 1.61 (2H. m). 1.89 - 1.9 
4 (2H. m), 2.29 (3H. s), 2.51 (2H. t. J » 7.2 Hz), 

3.30 (2H. d. J = 5.8 Hz). 3.69 (2H. t. J = 5.8 H 
z). 4.05 (2H, t.J = 7.2 Hz). 4.85 (IH. t. J = 5.8 
Hz). 5.90 (IH, d. J = 3.2 Hz), 6.00 (IH. d. J = 3. 
2 Hz), 6.64 (2H. d. J = 8.8 Hz), 6.82 (2H, d, J = 
8.8 Hz),7.01 (2H, d, J = 8.8 Hz), 7.16 - 7.33 (7 
H. m). 

IR (KBr) cm-' : 3031. 1730. 1510, 1456, 1242. 117 
7. 1084. 833. 756. 700. 

(2) (2R)-2-(4-{5-;<f-;l/-l-(3-(4-3j-;?f-yU7xyiJf 

>')rob:;i']-iH-t:D-/p-2-< M 7 x y ^ v)-3-7 x 



(102) 02-121 186 (P2002-121 186A) 



(2R)-2-(4- (5-^ •?-;l'-l-(3- (4- Jf ^' f-;l-7 X y ^ v) r 
atr;U)-lH-ta-;l^-2-f ;H 7i ydf x)-3-7i-/l/ 
roA-ygf (400 ig. 0.705 mmol) tx^^y-;!/ (4 m 
1) tlN ;4<i!'fl:-f h 'J '^72. <7)X^'>'-/t^?i?S (0.634 m 
1) Sr»D;t., jgiaUc. S^tCi'M vratfyPx— f/l. 
$-jD;e.T. aW!t«I^iI*i: LTtl/C 226 mg (IR$ : 60. 
4%) 

•H-NMR (DMSO-de) 0.86 (3H, t. J = 6.6 Hz), 1.1 
9 - 1.32 (lOH, m), 1.43 - 1.59 (2H. m). 1.78 - 
1.89 (2H, n). 2.21 (3H. s). 2.47 (2H. t. J =7.2 H 
z), 2.% - 3.21 (2H, m). 3.69 (2H, t, J = 5.8 H 
z). 3.99 (2H. t. J= 7.8 Hz). 4.33 - 4.40 (IH. o). 

5.75 (IH. d. J = 3.8 Hz), 5.81 (IH, d,J = 3.8 H 
z). 6.66 (2H. d, J = 8.4 Hz), 6.78 (2H. d, J = 8.4 

Hz), 7.00 (2H, d, J = 8.4 Hz). 7.10 - 7.35 (7H, 
m). 

IR (KBr) cn-i ; 1613, 1512, 1404, 1240, 1177, 104 

4, 827, 764, 700. 

(a)o" 10.2° (c 0.540. yt^'y-ZU) 
[0304] HSfeC?!]! 55 

(2R)-2-{4-(l-(3-r x/pJi-^^r ^^7 x:::;U)-5-;< f-/U-lH- 
tf n-;l-2-f 7 X y >-} -3- 7 X -il'Ta/iyM 

(1) l-il-iA-Oi^lViti^l^y 3.-iV)-5-?i^)V- 1 H- 
fo-;W-l-.^;H7xy-;l' 

(2.00 g. 7.08 iiiJiol),3-rSy7xy-;L' (773 mg, 7. 
08 hdboI) t p-h/|.'X>';?./Ud^>'K— *ifp!|?) (100 ag, 
0.528 mol) «0 h-;Uxy>M (100 ml) $-12 B$^Jn|«i 

;7>7A^'DVh/57-f- ('N.df-y-y iSfKxf-yt' = 4 
: 1) T-fSSSLT, B8<miSrJl!ltWl!lfc LTt#fe. 1.81 g 

()R^: 72.131) 

iH-NMR (CDCI3) 5-; 2.14 (3H. s), 4.98 (2H, s). 6-0 
5 (IH. d. J = 3.2 Hz).6.25(lH. d. J = 3.2 Hz). 6.6 
0 - 6.97 (5H. m), 7.01 (2H. d. J = 8.8 Hz). 7.18 
- 7.42 {6H, m). 

IR (KBr) cri ; 3422. 1599. 1524. 1229. 1179. 101 
8, 871. 766, 696. 

(2) 2- (4-< V v^Jf^ 7 1 -/l-) -1- (3-f v^l'Jf >- 

7x-/i')-5-y-?-;p-iH-brp-/u 
3-(2-( 4-<y i/;l/^:^r V 7 X -;l')-5-.X f-;l/-lH- to 
-;l'-M;H7xy-/l.' (1.80 g. 5.07 mmol), l-7"n 
^^yrijy (1.58 mi, 7.60mmol). ^WjO^^J^ 
(1.05 g, 7.06 mmol) <0 DMF (15 ml) mi&i: 80 "Ct' 
12 i^faJSIffLy-^. KlEfSSr^f^ar. I^Kx^yUTtt 

^DVh^^57^- ('Sdf-y-y : »B!Xf-;l,-=30 : 



1) x-mmi, BimmmttLxntz. 1.90 g 

(1R$:75.7%) 

'H-NMR (CDClj) d; 0.88 (3H. t. J = 6.6 Hz), 1.22 

- 1.43 (14H. m). 1.55- 1.74 (2H, m). 2.15 (3H, 
s). 3.84 (2H, t. J = 6.6 Hz), 4.98 (2H, s),6.05 (1 
H, d, J = 3.6 Hz), 6.25 (IH, d, J = 3.6 Hz), 6.67 

- 7.42 (13H. o). 

IR (KBr) cm-i ;1605. 1523, 1489. 1454. 1391. 1283. 
1242, 1225, 11%, 1177, 760. 

(3) 4-(l-(3-TWI^:t^i'7x-;W-5-y^/P-lH-t:o 

■-;i/-2-'f;p)7xy-;u 

2- (4-'<y v/Ujf V 7 X -/l^) -1- (3-T i^/l'^^^ 7 X 
-;l^)-5-yf-;l^lH-trp-;W (l.SO g. 3.63 mmoU CO 
X^y-;P (60 ml), fh7h\(uyyy (30ml) mm 

izlox f^^'j^j^^m (200 mg) itnt, ^m^m^T 
1 1 mmn^mmit tx\^rz. i.4o ^mm - 95.2?:) 

iH-NMR (CDCI3) d \ 0.88 (3H. t. J = 7.4 Hz). 1.21 

- 1.44 (14H, m), 1.64- 1.74 (2H, m). 2.14 (3H. 
s), 3.84 (2H, t. J =6.6 Hz), 6.05 (IH, d, J= 3.4 H 
z), 6.24 (IH, d, J = 3.4 Hz). 6.59 - 7.26 (8H, 
m). 

IR (KBr) cm-i : 3285. 1595. 1526. 1489, 1456, 126 
5, 1219, 1196. 1171, 835, 762. 

(4) (2R)-2-{4-(l-(3-ri^/l':i-='fv7xr./l.)-5-^f-;|/ 
-lH-h'D-;l.-2-'f ;H 7 X y 4f -J- 7 X -tVruJVy 
K xf-;u 

4-{l-(3-T'i'/U;f^ 7 X -;P)-5-.?< f-;l'-lll-h*n-;i.' 
-2->f;W7xy-/P (1.40 g. 3.45 BBol). (S)-2-hH 
u^iy-y-y x.~)Vr'aj-^ym xf-;l^ (l.OOg, 5.18 m 
mol). V^)7 3i~lV-^^:?,y <y (1.36 g, 5.18Bunol) 
<^b/l'X>'}i}S(2 ml) Cl.r -{rYl/:^tVrf.-iV)l/ 
f/^.ijvV (1.31 g. 5.18 mmol) SriOt. 80 °CT-12 

^^tmttz. m,m:^^^z^^\ B^ssx^-zp-ciibaj 
rn'm^mwat Lxwz, 1.00 g mm ■. 49.8%) 

'H-NMR (CDCI3) 8; 0.88 (3H, t. J = 6.8 Hz). 1.09 

- 1.42 (17H. m), 1.63- 1.78 (2H, m), 2.12 (3H. 
s), 3.17 - 3.21 (2H, m), 3.83 (2H. t. J = 6.6 H 
z), 4.13 (2H. q, J = 7.0 Hz). 4.67 - 4.73 (IH. 
m). 6.03 (IH. d, J =3.8 Hz). 6.22 (IH. d, J = 3.8 
Hz), 6.60 - 7.33 (13H, n). 

IR (KBr) cm-' ; 1757. 1732. 1605, 1601, 1524, 148 
9, 1283. 1227. 1184, 1084. 1032. 835. 760. 698. 
[0 30 5] ^«4W1 5 6 

(2R) -2- (4- (l-(3-T V /I'TT ^ 7 X -M -5-^ ^/W-IH- 
h*n-/l/-2->f /P] 7 X y ^ i'} -3- 7 X -/uro/ yg? 



(1 03) 02-1 21 186 (P2002-121 186A) 



(1) (2R)-2-{4-(l-(3-ri';U^^v'7x-;W)-5-;<^;U 
-IH- fn-;U-2-^ M7xy^'» -3-7 i.-Jl^rv^'^y 
M 

(2R) -2- (4- (1- (3-f v/Wjfdf i^7x -5-^ ^/1/-1H- 
b"n-yi/-2-f 7 x /^f i^}-3-7 i-/i/7*oy\*yiS 
Xf-;U (%0 mg. 1.65 ramol) <r> THF (30 mOi: ^^-y 
-yU (15 ml) fi-^)S>R{ClN 7KiSfl:;>';'>A?K}§jK (8 
ml. 8 mo\)^:Mx., MiSLTl^mtmUz, RJJ5?R$- 

^77 ^- {^^^y : PB?x^;l.= 1:1) t-mS^L 

X. smniimmt Lxmc, 658 ng mm iz.ox) 

»H-NMR (CDCI3) d; 0.88 (3H. t. J = 7.0 Hz). 1.22 
- 1.42(14H. m). 1.67- 1,74 (2H. m), 2.12 (3H. 
s), 3.22 (2H. d. J = 6.2 Hz), 3.84 (2H, t, J= 6.6 
Hz). 4.76 (IH, t, J = 6.2 Hz), 6.03 (IH. d. J = 3. 
4 Hz). 6.242 (IH. d. J = 3.4 Hz), 6.61 - 7.26 (13 
H, m). 

IR (KBr) cffl-i : 3065, 1728, 1605, 1522, 1489. 128 
3, 1229. 1084. 833, 760, 698. 

(2) (2R)-2-{4-(l-(3-Ti^;l';l-#x7x::^/U)-5-^^;P 
-IH- h* n -yU-2->f ;W 7 x y ^ j^) -3-7 x 

(2R)-2- <4- (l-(3-T 5//l/3r=^ >- 7 X -;l/) f-zP-lH- 
h*D-;U-2-'f 7 X y ^ i') -3-7 X z.)iya^^yM 
(630 mg. 1.14 nmol) (CX^'y-;!/ (6 ml) fclN *K 
It'^hU'^A c^x^'y-zl^^fS (1.02 ml) SrSni.. 
ig^Lit. H$tc:x—f;i.$-So;j.T. SWti^BKfrfcL 

3?7 mg mm -.(/o.ix) 

iH-NMR (DMSO-ds) S ; 0.86 (3H. t. J = 6.8 Hz), 1.2 
1 - 1.41 (14H. m), 1.58 - 1.69 (2H. m), 2.03 (3 

H. s). 2.85 - 3.13 (2H, m). 3.91 (2H. t. J= 6.6 H 
z). 4.16 - 4.23 (IH, m), 5.93 (IH, d, J = 3.2 H 
z), 6.08 (IH. d.J = 3.2 Hz). 6.51 - 7.29 (13H, 
m). 

IR (KBr) cra-i : 1613. 1524. 1474, 1406, 1227, 106 

I, 1030, 829. 764. 700. 

[aJo^s 4.55' (c 0.530. ^^'y-;U-) 
[0 3 06] MM01J1 57 

(2R)-2- {4- (5-y f-;l^l-(4-(6- 7 X vyUjfdf 
>-) 7 X x/H-lH-eD-/U-2-< yl') 7 X y ^ v'l -3-7 x 
x;^7'D-'^•>'i? Xf-yP 

(1) 2-(4-'<.yv>:t=^x7x-/U)-5-y^;U-l-(4-(6- 
7 X -/l/A,df i/;l/jf >-) 7 X -/\^)-lW- h'D-;U 
4-(2-( 4 -^>'>''/l/;t^ X 7 X -/l')-5-;»< f-;U-lH- 1 o 
-/U-l-'f;H7xy-;l- (1.50 g, 4.22miDol), 1-7'n 
^-6-7x-;|/A^dftfy (1.53 g, 6.33 moD.^M^'J 
(874 mg. 6.33 mmol) CO DMF (15 ml) 'MWO: 80 

•cr 12 ^muz, K(iSjRS-?Kfc?±r. i^jx^/i. 



7A:J'n-7h^<7 7.f- (A.dfty : |^Kxf-/I.'=2 

0 : DT'ttMLT, iW^JjS-jlbt^i: LT^Jt, 1.74 
g ()R^:79.4Z) 

'H-NMR (CDCI3) 8\ 1.22 - 1.83 (8H, m). 2.10 (3H. 
s), 2.63 (2H. t. J =7.4 Hz), 3.94 (2H. t. J = 6.2 
Hz). 4.98 (2H. s). 6.04 (IH. d, J = 3.2 Hz). 6.25 
(IH, d, J = 3.2 Hz), 6.74 - 7.42 (18H. m). 

IR (KBr) cm-i ; 1607. 1514, 1289, 1244, 1177. 102 

6. 835. 750, 698. 

(2) \-Vy-^ {2-(4-(6-7 X i^/Wjfdr i/) 

7 x-/u)xf-;n-iH-eD-;i-2-Y !V) 7 X y-;u 

2- (4-'<.>- 'J)V:^ =^ >- 7 X -)V)-5-;< f-zU-l- {2-(4- (6- 
7 X -IV'^^ v;P^df i^) 7 xr;/l/)xf-;U> -IH-tD- 
)V (1.35 g, 2.48 mmol) <r>:x.^ (60 ml), 
5h HD7 7y (30 ml) mWAzm (2 
00 mg) SrjDi, *S#BI§vT 4 l^jftJ^L^. ^Mil 

Wz. 1.10 g (JR$:98.2%) 

'H-NMR (CDCla) 8; 1.31 - 1.79 (8H, m), 2.23 (3H. 

s), 2.57 - 2.72 (4H,m), 3.86 - 4.02 (4H. ■), 5. 
91 (IH. d. J =3.6 Hz), 6.02 (IH. d, J = 3.6Hz), 6. 
71 - 6.87 (6H. m). 7.15 - 7.31 (7H, m). 
IR (KBr) c«-> ; 2934, 1613. 1512. 1246. 1177, 837, 

752, 700. 

(3) (2R)-2- (4- (5-^ f-;U-l-(4- (6- 7 x =~)V^it 

=Jr i^) 7 X -yU] -IH- f D-yU-2-'f yU) 7 X y v-l -3-7 
x-ivrzi/^y^ xf-;u 

4- (5-y f-/l^-l- {2- (4- (6-7 X i^/l^Jf >-) 7 x 

r.;t.]x^;H-lH-eo-;U-2-'f;U)7xy-;U (1.30 
g. 3.05 mmol), (S)-2-h HD:^fv-3-7xX;l.rQ>'N'y 
i§ xf-;l. (890 rag, 4.58 miol). h U 7xx;^;^A7 
<y (1.20 g.4.58 mmol) COVlVJcymW. (2 ml) (Cl. 
1' -{7Y'Jilli'if^-lV)i^\f^^}'yy(\.\5 g. 4.58 mm 
ol) int. 80 rfl2 I^SJtJfL/c. RJE5?R?&*t= 
ar. i^i!x^;l.t14aiLJt. ttJil?ffi^**«IKvj^;r^ 

y;W;<f7A^'0-7h/77-f-('S^-9->' : PS?xf-;U 
=30: 1) t'lSSSLT. SWifis^jAt^i: LT^I^. 83 
0 mg mm : 45.5%) 

'H-NMR (CDCI3) 8: 1.14 (3H, t, J = 7.4 Hz). 1.22 
- 1.83 (8H. n). 2.08(3H. s). 2.63 (2H, t, J = 8.0 
Hz), 3.17 - 3.21 (2H, m), 3.93 (2H, t, J= 7.0 H 
z). 4.12 (2H, q, J = 7.4 Hz), 4.66 - 4.73 (IH, 
m). 6.02 (IH, d.J = 3.4 Hz). 6.21 (IH, d, J = 3.4 
Hz), 6.62 (2H, d, J = 9.2 Hz), 6.82 (2H. d. J = 8. 

8 Hz). 6.93 (2H. d. J = 9.2 Hz), 7.01 (2H, d. J = 
8.8 Hz). 7.17 - 7.30 (lOH, m). 

IR (KBr) cri ; 1755. 1732. 1514. 1287, 1246. 118 



(104) 02-121186 (P2002-I21186A) 



4. nil, 1084, 1032, 835. 760. 700. 
[0 3 07] HMfifll 58 

(2R)-2-i4-(5-> f-/P-l-(4-(6-7 X -;l^^^'>ll':^^ 
x) 7 X -IH- 1 n-^P-2->f yl/) 7 X y ^ -3- 7 X 

(1) (2R) -2- (4-(5-;'< f-;U-l-(4-(6-7 x -yk's^ x/P^T 
=^f v) 7 X :x;i-]-lH- tro-;l.-2->f ;U) 7 x / i'l -3-7 

x:^/l'7*n/\*>®t 

(2R)-2-{4-(5-;'<f-/U-l-(4-(6-7x::.;U'^^i^;Ujf^ 
i^) 7 X -IH- f o -;U-2-f /I/) 7 X y ^ v> -3- 7 X 
:x;l^ro/<yK xf-yK800 mg, 1.33 mol) WHF (2 
0 ml) t (10 ml) vg-g-ffJStlN 7|<K^t;<? 

'J'^ATkJSJS (7ml. 7 moi) ^:«)ai, gjgt-mraja 
KJE?R$: INJgisT+WUJtf*. »ffixf-/Uf 

1:1) T^SIL. Bfl<>«!l$-?A«!Hji: LXWz. 602 m 
g (IR^ : 79.0:S) 

'H-NMR ((DCls) 5; 1.38 - 1.83 (8H, m), 2.08 (3H, 
s), 2.63 (2H. t. J =7.5 Hz), 3.21 - 3-23 (2H. 

m). 3.92 (2H, t, J = 6.6 Hz). 4.73 - 4.77 (IH. 

m). 6.02 (IH, d. J = 3.6 Hz), 6-22 (IH, d, J = 3.6 
Hz), 6.62 (2H. d.J = 9.0 Hz), 6.82 (2H. d. J = 9. 

0 Hz). 6.94 (2H. d, J = 9.0 Hz), 7.01 (2H. d, J = 

9.0 Hz). 7.15 - 7.30 (lOH. oi). 

IR (KBr) ca-i : 3027. 1723, 1514, 1244, 835, 758. 

698. 

(2) (2R)-2- {4-(5-;< ^;t~l-(4-(6-7 x i^/l-j}- 
^ x) 7 X h'o-/l.-2-f /U) 7 X y -3-7 
x-yUrpvN'ygS ■th'J'>A 
(2l)-2-{4-(5-;><f-/P-l-(4-(6-7 X -IV^^ i^JVit^ 
iy) 7 x-yPMH-f 0-7U-2-'f yP) 7 X y ^ >■) -3-7 i 
-iVr^DJ^y^ (?73 mg, 1.00 mmol ) tcX:J'y-;U (6 
ml) tlN imiti-VJ^M. coj:.^ /-)vm^ (0.900 

m^im^b LX%t^ 449 mg (liX^ : 83.8%) 
'H-NMR (DMSO-de) d; 1.31 - 1.74 (8H. in). 1.99 (3 
H, s), 2.59 (2H. t, J= 7.5 Hz), 2.90 - 3.12 (2H, 
m), 3.94 (2H, t, J = 6.6 Hz). 4.22 - 4.26(1H, b), 

5.91 (IH, d, J = 3.6 Hz), 6.06 (IH, d. J = 3.6 H 
z), 6.55 (2H,d, J = 8.7 Hz). 6.79 (2H, d, J = 8.7 
Hz), 6.89 (2H. d. J = 8.7 Hz). 7.02(2H. d. J = 8.7 

Hz), 7.09 - 7.30 (lOH, m). 
IR (KBr) cm- 1 ; 1613. 1514. 1404. 1244. 1053. 102 
8. 833, 764, 698. 

[0 3 0 8] HiJKJIll 5 9 

(2R)-2- (4- ( 5-^ f-yP-1 - (4- (ii-^y^)Vi^9u^^ 

y h ^ x) 7 X =i)\A - 1 H- fD-;i.-2-'f ;u) 7 X y # i') 

-3-7x-;L'royN'>'iJ X-f/U 



(1) 2-(A-^yi^)VitiT >- 7 x -;P) -5-y ^/U-1- (4- (4- 

'<.y'f-)W^9u^i^i^)V}t. hdfj^)7x-;i')-in-t:o 

-IV 

4- (2- ( 4 -Kyi/lV:^^ 7 x -;l.')-5-y f-;P-lH- 1 n 
)l)y xy-)V (1.50 g, 4.22 nmol), A-^y 
^Jl'>'^a^^>')VM^y~jl' (mag, 4.22imnol), 
M;7x::^;l^*;^7-f > (1.66 g. 6.33 mol) <7)hll' 
xy?S?B (2 mOtl.r -(TVi'';«;P;K-/U)v''f'<.U 
'Jy (1.56 g, 6.33 mmol) ^Jni.. 80°CT'12 B$^M 

(A.df -tV : ifi!Xf-;U=20 : 1) t'^lgLT. mm 
^rji^^fc LXntl. 1.53 g (IR^ : 69.5%) 
'H-NMR (CDCI3) d; 0.85 - 1.94 (21H. n). 2.10 (3 
H. s), 3.75 (2H, d, J =6.2 Hz), 4.98 (2H, s), 6.04 
(IH, d, J = 3.2 Hz), 6.24 (IH, d, J = 3.2 Hz), 6. 
75 - 7.42 (13H, m). 

IR (KBr) cr' ; 1609, 1514. 1289. 1244. 1177. 164 

0. 1026. 833. 758. 735,696. 

(2) 4-(5-yf-;l'-l-(4-(4-'<>'^;l-i'^'P^dE.i.^;M h 

# >-) 7 X - 1 H- eD-;l/-2-f /l.-) 7 x y -fU 
2-(4-'<^y £/;P7fdf 1^7 X r:;U)-5-y ^7W-l-(4-(4-'^>- 
i-}W> ^a^^ >-;uy h ^ s/) 7 x -/L-] - 1 H- fo 
(1.43 g, 2.74 mmol) <7)x^y-;P (60 n\).Thyt 
Yuyyy (30 ml) jfjRtlO% nyV'^h,^ (200 m 
g) $rJ0;t. ^KS#H^T 4 ^m^tz, -^-ma^h 

i^uz^k. hmmkhx. mm^mMt\.x\^ 

7t. 1.12 g (1R$:94.9Z) 

'H-NMR (CDCI3) d \ 0.85 - 1.93 (21H, m), 2.10 (3 
H, s), 2.73 (2H, t, J =7.4 Hz), 6.04 (IH, d, J = 
3.4 Hz), 6.24 (IH, d, J = 3.4 Hz), 6.62 (2H, d. J 
= 8.8 Hz), 6.84 (2H. d, J = 8.8 Hz). 6.94 (2H. d, 
J = 8.8 Hz), 7.03(2H, d, J = 8.8 Hz). 
IR (KBr) cr' ; 3291, 1613, 1514, 1466, 1244, 117 

1. 1040. 833. 760. 

(3) (2R)-2-(4-(5-yf-yP-l-{4-(4-'<.>'^;U>'^'D^df 

x/py Y^i^)y 1 H-eo-;i.-2-'f ;u) 7 x y 
'^y)-3-7xx;prDAVit Xf-ZU 
4-(5-y-f;l'-l-(4-(4-'^>'^;Ui.':5'a'^^i';Uy h^r 

v) 7 x-;H- 1 H-trD-;u-2-'f )V) 7 X y-yu (i. 10 
g, 2.55 mmol). (S)-2-h h'n#>'-3-7x-;l.roA-y 
H (742 ng. 3.82 mBol), h'J7x-yl'*X7 

■f y (1.00 g,3.82 mmol) (DYlVX^ymm. (2 ml) (il, 
1' -(7y'>'';>;P-1i-/U)>''f'<'J v>-(%3 mg, 3.82 mm 

oi) 5-«Di,8o •CT12 ^mmu^>wmm:Mz 

=30: 1) xmmLX. SmuiiiimitLXmc, 62 



(105) 02-121 186 (P2002-121 186A) 



0 mg (IR*:43.«) 

'H-NMR (CDCI3) ^: 0.86 - 1.93 (24H. m). 2.08 (3 
H, s). 3.17 - 3.21 (2H. n). 3.74 (2H. d. J = 6.2 
Hz). 4.14 (2H. q. J = 7.0 Hz), 4.66 - 4.73 (IH, 
m). 6.02 (IH, d, J = 3.4 Hz), 6.21 (IH, d. J = 3.4 
Hz). 6.61 (2H, d.J = 8.8 Hz). 6.82 (2H. d. J = 8. 
8 Hz). 6.92 (2H. d. J = 8.8 Hz). 7.00 (2H, d, J = 
8.8 Hz), 7.21 - 7.29 (5H, in). 
IR (KBr) cr' : 1755. 1734. 1514. 1287. 1244. 118 
2. 1084. 1040. 835, 698. 

[0309] mmmieo 

J*h^i^)y3. ~M - 1 H- tf n-yl.'-2-f )U)7x/^i^) 
-3-7x-/l/7*o.''«yffij -th 'J-^jU 

(1) (2R)-2-[4-(5-;<^/l^l-(4-(4-^y^;Px^'n's.dr 
i^/l'^ h ^ i^) 7 X 1 H- t:p-;l/-2-'f ;P) 7 X y 
^ v-J-3-7 X :i;Prn/\*yS? 

(2R)-2-(4-(5-> f-yU-l-[4-(4-'<>'f-;L'>'^' o'sdf v/l^ 
;<h^'»7x =.M- 1 H- t'n-/P-2-'f /U) 7 x / =if 
-3-7x::^;l.-7'DA-yK Xf-zl.- (600 mg, 0.987 mmol) 
(O THF (20 ml) b J-)V (10 ml) ig-&)l?8tiilN 
•m:\\.fl^)'^h.mm. (5 mi, 5 mmol) SrJox. 

xm'^m^Lfi. mm.-^ iNtggsf+^L^wf*, 
ijsx^;i.= i : 1 ) x'^mLx. nwmimmntL 

Xntz. 523 mg (JR^:91.4%) 

iH-NMR (CDCls) ff; 0.86 - 1.92 (21H, m), 2.08 (3 

H, s), 3.20 (2H, d, J =5.0 Hz), 3.72 (2H, d, J = 
6.2 Hz), 4.74 (IH, t, J = 5.0 Hz), 6.02 (lH,d, J = 

3.4 Hz). 6.21 (IH. d. J = 3.4 Hz), 6.60 (2H. d, J 
= 8.4 Hz). 6.79- 7.02 (6H. m), 7.24 - 7.26 (5H, 
m). 

IR (KBr) cm-' ; 3031, 1728, 1514. 1287. 1244. 118 

I. 1082. 1042. 835. 758. 700. 

(2) (2R) -2- (4-(5-^ i-)\^\-U-{4-^y^)l'>-^' D's.df 
'>II'J( h ^ v) 7 X -yU)- 1 H-K'0-;U-2-'f ;!/) 7 x / 
4fi^)-3-7x-/UrDyN*ygt ■fhU'^A 
(2R)-2-(4-(5-;>< f-;l.'-]-(4-(4-'<.yf-/L'i^^' Q-Ndf v/P 
y(h^i^)7x -/U) - 1 H- h'o-;U-2-'f ;l^) 7 x y 
-3-7x-;U7"aA*>-gJ (500 mg. 0.874 mmol) fcX:? 
y-yU (5 ml) bW Tiimti-hV'^M. <OX^'/-;U^ 

m (0.786 ml) iMi. rmtfz, miz^^'fyiM 

IX. SmniiSli^blXm.:. 445mg (JR^:94.3%) 
'H-NMR (DMS&-de) $; 0.83 - 1.88 (21H, m), 1.99 
(3H, s), 2.88 - 3.13(2H. m), 3.75 (2H, d. J = 5.8 

Hz). 4.19 - 4.25 (IH, m) , 5.89 (IH. d. J= 3.2 H 
z), 6.04 (IH, d, J = 3.2 Hz), 6.54 (2H, d, J = 8.8 

Hz), 6.78 (2H.d, J = 8.8 Hz). 6.87 (2H, d. J = 8. 



8 Hz). 7.00 (2H. d. J = 8.8 Hz), 7.07 - 7.28 (5H. 
m). 

IR (KBr) cm-' ; 1613, 1514, 1399, 1244. 1181. 104 
2. 1030. 833. 764. 700. 

(«)d" -2.8r ic o.sm. jd^y-iU) 

[03 1 03 IIJSIW16 1 

(2R)-2-[4-(l-(4-(4-rf-;l'i'^' D'^^ i^)^:^ h^i^)7 
X 1 H-eD-;l/-2-Y 7 X y df i'J-B 
-7x-/l/rD/N'>'i? Xf-/!.- 

(1) i-r^lViy-7u^i^l'iVyt9 J~)V 
7Km'Jf-'>/.r;l.'5X'>A (10.3 8, 272 mmol) «0-f 
N7t h'D75>',@)i?g (400 ml) ^2 4-n-/f-/U>'^' 
OA.di-9-y?;?;U,-K>i? (25.0 g, 136 mmol) (?)f-h7t 
KD77> (100 ml) SrfirrL, 4 l^ra>!l«?fejiaL!^>:. 

n^^z. *?$T. * (10 ii) fc 1 N Avm.i-v'}^j^ 

TkiSJg (30 il) $rJn;t. SiST' 1 ^^WifUz. 

vmibtiLtz^k. ^mmi&ix. Emu^mmbL 

T»!t, 18.9 g (IRSP: 81.12) 

'H-NMR (CDCI3) 8; 0.89 - 1.80 (19H, m), 3.42 - 

3.48 (2H, m). 

IR (KBr) cm-' ; 3250, 1449. 1073, 1036. 

(2) 2-(\-^y>)V^^ v 7 X ~)V) ^;l/-l- (4- (4- 
7f-;l'>'^'D's.^y;U^ h=3fv')7xX;P)-lH-brD- 
)U 

cr> (1) bmmzLx, m'smiimMbLxnti. jr 

$ : 53. n 

'H-NMR (CDCI3) d: 0.87 - 1.92 (19H, m), 2.10 (3 
H, s). 3.74 (2H. d, J =6.3 Hz). 4.98 (2H. s). 6.04 
(IH. d. J = 3.2 Hz). 6.24 (IH, d, J = 3.2 Hz). 6. 
74 - 7.06 (8H, m), 7.29 - 7.42 (5H, m). 
IR (KBr) cm-i ; 1609, 1514, 1466. 1454. 1289. 124 
4. 1177. 1040. 1026. 835. 758. 735. 696. 

(3) 4-(l-(4-(4-7-?-;l->'^'nA,dfi,/u^ Ndf£^)7xX 

i-)V- 1 H-eo-;U-2->f )V) 7 x y-;i^ 
2- (A-Kyi;)V^ir 7 X ~lV)-5-3< f-/U-l-(4-(4-7'f- 
h ^ j.' ) 7 x =.)V] - 1 H- fo-7UA» 

^t^ii 5 9<o (2) bnmzLx. Bmi^m. 

IfnbLXWz, IR^:95.« 

'H-NMR (CDCI3) 5; 0.86 - 1.93 (19H, m). 2.10 (3 

H, s), 3.74 (2H. d, J =6.2 Hz), 6.03 (IH, d, J = 
3.4 Hz). 6.23 (IH. d. J = 3.4 Hz). 6.61 (2H.d. J = 

8.8 Hz). 6.85 (2H. d. J = 8.8 Hz). 6.94 (2H. d. J 
= 8.8 Hz). 7.03(2H. d, J = 8.8 Hz). 
IR (KBr) cm-' ; 3275. 1613. 1514. 1466. 1246. 117 

I. 1040. 833. 762. 

(4) (2R)-2-(4-(l-(4-(4-7'f-;Ui'^'0'vJf h# 
x) 7 X -M-S-yi 1 H-tf n-;u-2-'f ;U) 7 x y ^ 
i^}-3-7xr.;U7"D/N'yS? xf-;!.- 

4- (1- (4- (4-7'f-/L'>' D A,df y ;M b v) 7 X - 
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5-^-f-/l^ 1 H-h*n-yU-2-Y M 7 x J-tVfh. USS 
(JII15 9<7)(3) fc LT, gW»Srift4j^!|%li: 
1R$:50.5% 

'H-NMR (CDCI3) 0.86 - 1.93 (22H. □). 2.08 (3 

H, s), 3.17 - 3.21 (2H, m), 3.73 (2H, d. J = 6.3 
Hz), 4.14 (2H. q. J = 7.2 Hz). 4.68 - 4.72 (IH. 
m). 6.01 (IH. d. J = 3.3 Hz), 6.21 (IH, d, J = 3.3 

Hz). 6.62 (2H. d.J = 9.0 Hz). 6.83 (2H, d. J = 9. 
0 Hz). 6.93 (2H, d, J = 9.0 Hz), 7.00 (2H. d, J = 
9.0 Hz). 7.20 - 7.29 (5H. n). 
IR (KBr) cB-i : 1755, 1734. 1514, 1285, 1244, 118 
2. 1084, 1040. 835. 

(031 l]|l«fiWl62 

(2R)-2-(4-(l-(4-(4-7"^;l/i^^' n'sdf Y^zy)7 
xr.;U)-5-.Xf-;l^- 1 H-en-;|.-2-f;l/)7 X J^lA-l 

(1) (2R)-2-U-(l-{4-(4-7'^;^>'^'D>\4fx;^;>< h4r 
i') 7 s,-)\A-^)f.^)\'- 1 H-eD-;P-2->f )V) 7xJ^ 

i^)-3-7 xrL/i^roM'ySg 

X oW^:^ f-zP- 1 H- tf n-yp-a-'f yU) 7 x y =Jf i-) -3 

(1) mm^zLx. utmim^^bixn^. nx 

$ : 54.3% 

iH-NMR (CDClg) ^; 0.89 - 1.93 (19H. m), 2.08 (3 
H. s). 3.21 (211. d, J =5.8 Hz). 3.73 (2H. d, J = 
6.2 Hz), 4.74 (IH, t, J = 5.8 Hz), 6.02 (IH.d, J = 
3.6 Hz), 6.21 (IH, d, J = 3.6 Hz), 6.62 (2H, d. J 
= 8.8 Hz). 6.82(2H. d. J = 9.2 Hz). 6.92 - 7.03 
(4H. m), 7.26 (5H, s). 

IR (KBr) CD-' ; 3029. 1732, 1609, 1514, 1287. 124 
4, 1181, 1042. 835, 760. 700. 

(2) (2R)-2-(4-(l-(4-(4-7'-?-yl^i^^0^df i^/Uj< 

i/) 7 X -ll'i-5-?< i-lV- 1 H-h-D-;l~2-^ /!/) 7 X y df 
x}-3-7x-;uro/'«ygS •i-V^)^M. 
(2R)-2-[ 4- (1- (4- (4-7'f-;l^>' ^' Q^^ i^lVX h # >•) 7 
x-;H-5-;<^;l.'- lH-fn-;U-2-f ;U) 7 x y=3E-x]-3 
-7x:iyl.7'aA->K*>f>, HJtWl 6 0<7) (2) tmk 
{cLt. Umii:mWbLX'^t:. IR^: 80.05; 
•H-NMR (DMSO-dfi) <J; 0.88 - 1.88 (19H, m), 1.99 
(3H, s). 2.85 - 3.11 (2H, ni), 3.77 (2H, d, J = 6. 
2 Hz). 4.18 - 4.23 (IH. m), 5.91 (IH, d. J =3.4 H 
z). 6.06 (IH. d. J = 3.4 Hz), 6.53 (21, d. J - 8.8 
Hz). 6.79 (2H.d, J = 8.8 Hz). 6.89 (2H. d. J = 8. 
8 Hz), 7.02 (2H, d, J = 8.8 Hz), 7.11- 7.27 (5H. 
»). 

IR (KBr) cr' ; 1613, 1514. 1399. 1289. 1244. 104 
4. 835, 764. 700. 
(a)i)27 _2.8o* (c 0.560. 
[03 12]5Uft<?!ll6 3 



(2R) -2- (4- (5-^ ^;U-1- (4- (4-r D tVUi/ ^? D'vdf i/yl' 
h ^ v) 7 X -lV\ - 1 H-e n-;l.~2-'f ;U) 7 x / ^ i') 
-3-7x-/l'roA'>if xf-;l/ 

(1) 4-rDe;U'x^'D^dpi/;M^'y--;u 

6ii7)(i) tum<,zLx. ^mn^^mitLx'i^ 

7t. IR$ : 79.02 

•H-NMR (CDCI3) 8; 0.84 - 1.80 (17H. ■), 3.42 - 
3.48 (2H, t). 

IR (KBr) cm-» ; 3300. 1449, 1071, 1034, 1001, 970. 

(2) 2-(4-'<>' v/U^rdf y 7 X -M -5-;>{ ^)V-\- (4- (4- 
7'nh*yl'>'^'OA,dfy;Mh='fi')7x =.)V] - 1 H- to 
'-)V 

9<^ (1) mm^zLx. utmimWitLx^tz, 

'H-NMR (CDCI3) 8 : 0.85 - 1.93 (17H. m). 2.10 (3 
H. s). 3.75 (2H. d. J =6.2 Hz). 4.98 (2H. s). 6.04 
(IH, d, J = 3.4 Hz), 6.24 (IH. d. J = 3.4 Hz). 6. 
73 - 6.87 (4H, m). 6.98 - 7.07 (4H, m), 7.30 - 
7.39 (5H. m). 

IR (KBr) cm-' : 1609. 1514. 1466. 1454. 1287. 124 
4. 1040. 1026. 833. 760. 735, 696. 

(3) 4-(5-;<f-;l'-l-U-(4-rDtVUx^'0'sdE-v-;U;< S 
df- v) 7 X -M - 1 H- tf n-;l^2-^ /U) 7 x ^ -/V- 

2- (4-'<.y v/l^jf ^ 7 X -M-5-;< f-;P-l- (4-(4-rD 
f/l^i^^'D's.df v-yP^ h#i^) 7x-;P]- 1 H-tn-yU 

i}'^. nsfeijiii 5 9«o (2) tm^zix, mmm 
mtb ixm. m ■ 97.63; 

'H-NMR (CDCI3) d; 0.85 - 1.93 (17H, ra), 2.10 (3 

H, s), 3.75 (2H. d. J =6.0 Hz). 6.04 (IH. d. J = 
3.2 Hz). 6.23 (IH. d. J = 3-2 Hz). 6.61 (2H,d. J = 

8.8 Hz). 6.84 (2H, d, J = 8.8 Hz), 6.95 (2H. d. J 
= 8.8 Hz). 7.03(2H. d, J = 8.8 Hz). 
IR (KBr) cr' : 3300. 1514. 1466. 1289. 1246. 117 

I. 835. 762. 

(4) (2R)-2-(4-(5-;^f-;U-l-(4-(4-robVU>'?'o^3f 

h^i^) 7:l~I\^}- 1 H-tf P-/l/-2->f ;l/) 7 X y 

4-(5-^f-;U-l-(4-(4-7'0h';l.-i.'^'0'\dr>'/M 
i^)7x. - 1 H- t'a-)V-2-^ JV)7xy -iVi)^ t> , 

%m\\5<^<r> (3) mmz\.x. ^ma^mMb 

LT#^. I|Z*:29.8% 

'H-NMR (CDCI3) d\ 0.86 - 1.93 (20H. m), 2.08 (3 
H. s). 3.17 - 3.21 (2H. b). 3.74 (2H, d. J = 6.2 
Hz). 4.14 (2H. q. J = 7.4 Hz), 4.66 - 4.73 (IH, 
m), 6.02 (IH. d. J = 3.8 Hz). 6.21 (IH. d. J = 3.8 
Hz). 6.61 (2H. d.J = 8.8 Hz), 6.82 (2H. d, J = 8. 
8 Hz). 6.91 - 7.02 (4H. 0). 7.26 - 7.29 (5H. m). 
IR (KBr) cr' : 1753. 1736. 1514. 1287. 1244. 118 
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2. 1084. 1040. 835, 760, 700. 
[ 0 3 1 3 ] HMflail 6 4 

(2R)-2-(4-(5-;< ^;l/-l-(4-(4-rn If/l^i^^' a^i(- I'll' 

^ h 4f i^) 7 X - 1 H- eo-;u-2--f 7 X y # >-) 

-3-7 x-/P7'ny<yif -^ Ml 

(1) (2R)-2-(4-(5-^^yl'-l-(4-(4-7"CJt;l/v'7n^df 

i/'^l'^ h ^ 7 x:::/!')- 1 H-ea-;|/-2-f /U) 7 x y 

=3rx)-3-7x:t;U7*o>'N*>'i! 

(2R)-2-(4-(5-y -^yU-l-(4-(4-7'ahVUi^:? O'sdr i^^U 

h =Jf 7 X - 1 H- fa -/l/-2-^ /P) 7 x / =if 
-3-7x:x;l.roAVK xf-;p*.<i>. Slifefi?|l 6 0<0 

(1) tPimtcL-C, B6m«:>A«!|«Jt IR 
93.12 

'H-NMR (CDCta) S; 0.85 - 1.92 (17H, m), 2.08 (3 

H, s), 3.22 (2H, d, J =5.8 Hz), 3.74 (2H. d. J = 
6.2 Hz). 4.76 (IH, t, J = 5.8 Hz), 6.03 (lH,d. J = 

3.4 Hz), 6.22 (IH. d. J = 3.4 Hz). 6.62 (2H. d. J 
= 8.8 Hz), 6.83(2H. d. J = 8.8 Hz), 6.93 - 7.03 
(4H, m), 7.26 (5H, s). 

IR (KBr) cm-i ; 3031. 1728. 1514. 1287. 1244, 118 

I, 1084, 1042. 835. 758. 735. 700. 

(2) (2R)-2-(4-(5-;<^yt'-l-(4-(4-TDt;l/i^^DA.df 

N ^ i') 7 x -II']- 1 H-tfn -/U-a-'f ;W 7 x / 
df>']-3-7x:x.;l/rD>NVBS i-hVyj^ 
(2R) -2-(4- (5->< f"/P-l-{4- (4-7*n tf/U i/ o-Ndf. j^/p 
;< h ^ i^) 7 X -il] - 1 H- h-a-il-Z-^ M7x./^i^] 

-3-7x-;i/ro/N->ig*><?>, mmibocn (2) tn 
m^ztx. ^mim{i(^tLxni-c, w :91.9s: 

'H-NMR (DMSO-dg) 8; 0.83 - 1.88 (17H. n). 1.99 
(3H. s). 2.86 - 3.11 (2H, ni). 3.77 (2H, d, J = 6. 
2 Hz), 4.17 - 4.22 (IH, m). 5.91 (IH, d. J =3.4 H 
z), 6.06 (IH, d. J = 3.4 Hz). 6.53 (2H. d. J = 8.8 
Hz). 6.79 (2H.d, J = 8.8 Hz). 6.89 (2H. d, J = 8. 
8 Hz), 7.02 (2H. d. J = 8.8 Hz). 7.08- 7.24 (5H. 
m). 

IR (KBr) cm-i ; 1613, 1514. 1397. 1244. 1044. 103 

0. 835, 762, 700. 

(alo^' -5.36° (c 0.645, ;><^'y-;l-) 
[0 3 14]|ltteiyi6 5 

(2R)-2- (4- (1- (3- {A-^yJlVy X /^i^)^ tr;U) -5- 
;< f-;U-lH- t'D-;l^2-^ ;K 7 x / i^)-3-7 x - 

(1) 2-(4-<:/x;l'3r=^r j^7 X -;P)-l-(3-(4-'<.>'i^VU 

7 X y df i^) ro f ;U)-5-p< ^;U-1H- h'n-;l^ 
3-[2-(4-^>'y/U:t^S^7x-/l')-5-;<f-/U-lH-h'D 
-lU-l-^ ll')rnJVy-\-t-l\^ (1.00 g. 3.11 minol), 

i-Ky'Jllyxy-)\^ (572 rag. 3.11iiimol), hiJ7x 
-lUt^^Ky^y (1.22 g, 4.67 iraiol) (Ohllxymi^ 
(2 ml) -(7V:y^)l'^^~li')i^'\^'^V'Jy (1.1 

8 g, 4.67 mnol) itat. 80 X^X'l^mm^Uz, R 



m.-7^^^i^^j.x'mt^i. mmmsT^^Lfz. « 

^i'>'J^yil-/jyM,^Q-7Y-:/yy ^—i^^-^y : 
Pi!!Xf-;U=30: 1) XW^LX . ^mn^rmmbV 
XWz. 1.21 g (IR$ :79.6%) 
'H-NMR (CDCI3) 8\ 1.87 - 2.00 (2H, m), 2.30 (3H. 

s), 3.70 (2H, t, J =5.6 Hz). 3.90 (2H, s). 4.09 
(2H, t, J = 7.8 Hz). 5.04 (2H. s). 5.92 (IH.d. J = 

3.2 Hz). 6.03 (IH. d, J = 3.2 Hz), 6.67 (2H, d, J 

= 8.8 Hz). 6.93 (2H, d. J = 8.8 Hz). 7.04 (2H. d. 

J =■ 8.8 Hz). 7.14 - 7.47 (12H, m). 
IR (KBr) cm-i ; 1611. 1522. 1510. 1281. 1244. 117 
5. 1026. 835, 756. 731.698. 

(2) 4- { 1- (3- {A-^y-JlV 7 X y •/) ro f /H -5-.X ^ 
;i-lH-eo-;i,-2-f ;H 7 x y-;u 
2-(4-<y>'';U:t#j^7x:^yl^)-l-(3-(4-0'>'';U7x 

ydri/)rDtr.;i')-5-^^;u-iH-fc:o-;i^ (i.isg. 2. 

26iiunol) <r>S.9y~lV (60 ml). Th7tKo75>' 
(30 ml) M^IOS: J-^yV^J^^n (200 rag) iilSii., 

fSSrisasLt, ^mh^mmtLxwz, 920 ng (nx 

¥ : 98.0!!:) 

>H-NMR (CDCI3) 8; 1.86 - 1.99 (2H, ra). 2.30 (3H. 
s), 3.69 (2H. t. J =5.8 Hz), 3.90 (2H. s) . 4.08 
(2H. t. J = 7.0 Hz). 5,91 (IH. d. J =3.2 Hz). 6.0 

0 (IH, d, J = 3.2 Hz), 6.61 - 6.70 (4H. m). 7.03 

- 7.34 (9H. m). 

IR (KBr) cm-i ; 3399. 1613. 1526. 1510. 1244, 117 
5. 839, 760. 729. 698. 

(3) (2R)-2- (4- {1- (3- (4-< V v/P 7 x y ^ x) r D t: 
/l^)-5-^f-;l/-lH-fO-;l-2-'f M 7 X y dr >')-3-7 x 
-i\^yu)%y^ xf-;u 

4- (1- (3-(4-< >- iZ/U 7 x y ^ v) 7'P t:;!-) -5-.X f-;U-l 
^-\^'Q-)V-2-AMy 3.J-IV (910 mg, 2.29 mmol). 
{S)-l-\LYu^\/-y-y ::.-lVrunym Xf-^U (667 
mg. 3.44 mmol). h U 7x-yl<'*;i7 ^ > (901 mg. 
3.44 mmol) cOh;UXy}§JR (2 ml) \,Z\.V -iT-fVij 
li'ff.-)\A'J'^^'}-Jy (867 mg. 3.44mmol) Srjllt, 8 
0 rt'12 l^jafPL/c. RJCjS£*{=iir. »B!X 

^/uTiAtiiLfc. mm.-kwmm-^^^'y'^L.x'mk 

n-7h^<7 7-f-('s.=^-t> : KRxf-yp=30: 1) X 
ftiSLr, Wm^mSdAthXWz, 680 mg (IR$: 
51. 5X) 

'H-NMR (CDCI3) S; 1.18 (3H. t. J = 7.2 Hz). 1.87 

- 1.97 (2H. n). 2.28(3H. s). 3.23 - 3.27 (2H. 
b). 3.69 (2H. t. J s 6.0 Hz). 3,90 (2H. s), 4.05 
(2H. t. J = 7.6 Hz), 4.17 (2H, q, J = 7.2 Hz), 4.7 
5 - 4.81 (IH. m).5.89 (IH. d. J = 3.2 Hz). 6.00 
(IH. d. J = 3.2 Hz), 6.66 (2H. d, J = 8.8 Hz), 6.8 
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1 (2H, d. J = 8.8 Hz). 7.03 (2H, d. J = 8.8 Hz). 
7.14 - 7.32(12H. m). 

IR (KBr) cr' : 1755. 1732. 1611. 1510. 1480. 145 

4. 1242. 1179. 1084, 1030 . 837 . 760 . 729 . 698. 
C 0 3 1 5 ] ^Mfi^l 6 6 

(2R)-2-(4- {l-(3- (A-^yi^fl-y x/^y-) 7'o t;P]-5- 
;>< f-;HH-eD-;p-2-'{ ;H 7 s / # i/')-3-7 1 -;l/r 

(1) (2R)-2-(4-{l-(3-(4-'<.>'>-'yU7xy^i^)rDt' 
;W-5-;^f-;t^lH-trp-yl/-2-^ ;M 7x /^f i^)-3-7 x 

(2R)-2-(4- {1- D- (4-'<. > i^'/P7 X y ^ >-) 7*0 f;U]-5- 
:>( f-;U-lH-h'D-;|.-2-'f M 7 x y ^>')-3'7 x^;ur 
a/<ym X.i-il' (660 as, 1.15 mnol) <?)THF(30 nl) 
fc P<^y-;l' (15 ml) ?I^jSfg{:iN ymit^V^M, 
mm (6 ml, 6 mmol) i:1sax.. Mm'immmWl 

7A^OVh/7 7-f- ('s#-^>':pSex-f;l.= l : 

1 ) x-mmix. sm^mmit txnt:, sm ■« 

(IR$: 92.8X) 

'H-NMR (CDCI3) 5; 1.87 - 1.97 (2H, m), 2.28 (3H, 
s). 3.28 (2H, d. J =6.0 Hz), 3.68 (2H, t, J = 5.4 
Hz). 3.90 (2H. s). 4.05 (2H, t. J = 7.6 Hz). 4.83 
(IH. t, J = 6.0 Hz), 5.90 (IH, d, J = 3.8 Hz), 6. 

00 (IH. d. J =3.8 Hz). 6.64 (2H. d, J = 8.8 Hz), 

6.80 (2H. d. J = 8.8 tlx). 7.02 (2H. d. J = 8.8 H 

z). 7.14 - 7.32 (12H. ra). 

IR (KBr) cr' ; 3029, 1726. 1611. 1510. 1242. 117 

7. 1084. 837, 760. 698. 

(2) (2R) -2- (4- { l-(3- (4-^^ y 7 X y > r o t 
/H -5-y ^;U-1H- en-;U-2-f /H 7 X y 4f i')-3-7 X 

(2R)-2-(4- ll-(3-(4-^ y >''/U7 X y ^ >-) ro t;t')-5- 
f-zP-lH- h-a-/P-2->f /H 7 X y =^r y )-3-7 X -/Ur 
oyN'yR (546 mg. 1.00 mmol ) tX:?y-;K5 ml) 
tlN ^miti-h^J^M, (nJi^f y-/mWi (0.900 nl ) 

IX. smvaimi^t ixnrz U7 87.3%) 

iH-NMR (WlSO-dg) 8; 1.87 - 1.86 (2H. m). 2.20 (3 
H. s). 2.93 - 3.20 (2H, a). 3.69 (2H. t. J = 5.6 
Hz). 3.90 (2H. s). 3.99 (2H. t. J = 7.2 Hz). 4.29 
- 4.35 (IH. m), 5.76 (IH. d, J = 3.2 Hz). 5.81 (1 
H. d, J = 3.2 Hz), 6.68 - 6.79 (4H. m). 7.04 - 
7.34 (14H. m). 

IR (KBr) cm-' ; 1615. 1510, 1404. 1242. 1177. 105 

5. 1030, 839, 762. 727.698. 
(a]o" 5.93' (c 0.650, }<^/-)U) 

[0316] nsfefiaiie? 



(2R) -2- (4- II- [3- (4-'\^ i^lU7xy^i^)rrt t/l^] -5- 
;< f-/P-lH- brD-;L~2-^ 7 X y v) -3- 7 X cxyl/T* 

(1) 2-{A-Kyi/)\^:^^i^7 x-;U)-l-(3-(4-^=¥ 

7 X y ^i^)To t/u)-5-y f-;u-iH-i^a-;b 

A-^^i^)V7xy-)Vi)^h. |IS6Wl6 5<i9 (1) tPI 
tttcLT. EmummihLXmti. IR$:79.3!!: 
'H-NMR (CDCI3) d; 0.87 (3H, t. J = 6.4 Hz). 1.22 

- 1.34 (6H. m), 1.48- 1.59 (2H, m), 1.88 - 1.98 
(2H. in). 2.31 (3H. s). 2.52 (2H. t. J = 7.2 Hz). 

3.71 (2H. t. J = 6.0 Hz). 4.09 (2H, t. J = 7.8 H 
z), 5.06 (2H, s), 5.91 (IH. d. J = 3.6 Hz), 6.03 
(IH. d. J = 3.6 Hz). 6.66 (2H. d. J = 8.8 Hz). 6.9 
5 (2H. d. J = 8.8 Hz). 7.03 (2H. d. J = 8.8 Hz). 
7.25 - 7.49(7H. m). 

IR (KBr) cr' ; 1611, 1524, 1510. 1468. 1454. 124 
2. 1175. 1024. 833. 756. 698. 

(2) 4- n- [3- (4-'vdf j^/l.-7 X y # v) rn t/l')-5-.J< 
yP-lH- fD-/U-2-< M 7 X y-zP 

2- (4-'<>'>'';l/:t ^ ^^7 X -/P)-1-13- (4-'\^ i^/l- 7 X 
y =^ J.') rn t:/U)-5-;< f-zU-lH-tf o--/P*><i, , m.tm 

1 6 5C7) (2) hmmzix. ^mn^mmtLx^^ 

tz, IR* : 99.0X 

mwn 99.03; 

•H-NMR (CDCI3) d; 0.88 (3H. t. J = 6.6 Hz), 1.22 

- 1.34 (6H, m), 1.49- 1.62 (2H, m), 1.87 - 2.00 
(2H. m). 2.30 (3H. s). 2.53 (2H. t. J = 7.8 Hz). 

3.72 (2H. t. J = 6.6 Hz). 4.08 (2H. t. J = 7.4 H 
z). 5.92 (IH. d.J = 3.2 Hz). 6.03 (IH, d, J = 3.2 
Hz), 6.67 (2H, d, J = 8.4 Hz), 6.80 (2H, d. J = 8. 

4 Hz). 7.04 (2H. d. J = 8.8 Hz). 7.22 (2H. d. J = 
8.8 Hz). 

IR (KBr) CB-> ; 3380. 1613. 1510, 1472. 1385, 124 
2. 1175, 1051, 837, 758. 

(3) (2R)-2-(4- {1- {3- (4-^^ i^/U7 x y >-) 7*n t 
tVhl-ji f-/l.-lH-h-a-;l-2-'f ;H 7 x y =^ i^)-3-7 x 

=,)vr'a^^y^S. xf-/u 

4- (1- (3-(4-^^ i/;!.- 7 X y i.') r D hvp) -5->< f-yp-1 
H-i^D-;i-2-'f M 7 X y-;p*><o , mm ies<n 
(3) tmmzLx. um&imxabLxntz, ir 

48.8% 

'H-NMR (CDCI3) 8; 0.91 (3H, t. J = 6.6 Hz), 1.15 

- 1.33 (9H. n). 1,49- 1.58 (2H. m). 1.88 - 1.94 
(2H, m). 2.28 (3H. s). 2.52 (2H. t. J = 7.8 Hz). 

3.24 - 3.28 (2H. m). 3.70 (2H. t. J = 5.8 Hz). 4. 

05 (2H. t. J =7.6 Hz). 4.19 (2H. q. J = 7.2 Hz). 
4.76 - 4.79 (IH, m), 5.90 (IH, d, J= 3.8 Hz). 6.0 
0 (IH, d, J = 3.8 Hz), 6.66 (2H, d, J = 8.8 Hz), 
6.82 (2H,d, J = 8.8 Hz), 7.02 (2H, d, J = 8.8 Hz), 

7.19 - 7.34 (7H. m). 



(109) 02-121186(P2002-121186A) 



IR (KBr) cm-i : 1755. 1738. 1611, 1510. 1480. 145 
4. 1279. 1179. 1084. 1034. 835, 758. 700. 
t03 1 7] |liS0lJ168 

(2R)-2-(4- {l-(3-(4-^df >';l^7 X y 4f v-) 7u tf;H-5- 
;< f-yHH-en-/U-2-'f IV) 7x /'dr>')-3-7 x-ZUr 

(1) (2R)-2-(4-{l-(J-(4-'v.#J/;t'7xy'^i^)rot 
;U)-5-;^f-;u-lH-tro~;l/-2-f;U 7x /^i')-3-7x 

(2R)-2-(4- (1- D- (4-'\^ x y ^Jf i^) 7*0 tVH-5- 
y f-;HH- tn-;U-2-'f ;W 7 X /^v)-3-7 x-;i/r 
DA-y^ xf-;l.«»4,. ^M^aii 6 6 CO (1) tlSltttL 

SW!ft$:?4ttfti: Lt^/:;, IR^ : 86.02 
iH-NMR (CDCI3) d; 0.88 (3H, t. J = 6.6 Hz), 1.26 
- 1.34 (6H. d). 1.48- 1.58 (2H. m), 1.79 - 1.89 
(2H, m), 2.28 (3H. s). 2.52 (2H. t, J = 8.0 Hz), 
3.29 (2H. d, J = 6.2 Hz), 3.69 (2H, t. J = 5.8 H 
z), 4.05 {2H. t,J = 7.4 Hz), 4.83 (IH. t, J = 6.2 
Hz), 5.89 (IH, d, J = 3.4 Hz). 5.99 (IH, d, J = 3. 
4 Hz). 6.65 (2H, d, J = 8.8 Hz), 6.82 (2H. d. J = 
8.8 Hz). 7.01 (2H. d, J = 8.8 Hz), 7.21 - 7.36 (7 

H, 1). 

IR (KBr) cr' ; 3063. 1728, 1611. 1510. 1480. 123 
8, 1177, 1084. 833. 758. 700. 

(2) (2R)-2-(4-{l-(3-(4-A.^i^;l/7xys'fi')rne 
;H-5-y f-;W-lH- fn-;l.'-2-f ;H 7 X y #S/)-3-7 X 

{2R)-2-(4- (l-(3-(4-A.df i/';l,7 X y ^ i.') r P tVU)-5- 
)( f-yHH- fcrn-;U-2-'f 7 x y ^ i')-3-7 x -ll-r 

DyN-yS!*»f>. mmieecT) (2) tmrnztx. @ 
mami^t ixmz. : 86.4% 

'H-NMR (DMSO-dg) 8; 0.86 (3H, t. J = 6.6 Hz). 1.1 
9 - 1.36 (6H, m), 1.43 - 1.59 (2H, m), 1.78 - 

I. 89 (2H. m), 2.22 (3H, s). 2.48 (2H. t. J =7.6 H 
z). 2.98 - 3.23 (2H. m). 3.69 (2H, t, J = 5.2 H 
z), 4.01 (2H, t, J= 7.4 Hz), 4.35 - 4.39 (IH. n), 

5.75 (IH, d, J = 3.4 Hz). 5.81 (IH. d.J = 3.4 H 
z), 6.66 (2H. d, J = 8.4 Hz), 6.80 (2H, d. J = 8.4 
Hz). 6.99 (2H, d, J = 8.4 Hz), 7.10 - 7.35 (7H, 

ID). 

IR (KBr) cm-i ; 1615. 1510. 1410. 1238. 1177, 105 
3, 828, 760. 700. 

(a)D" 5.55* (c 0.615, M^^-M 
[0 3 18]|l|Sfiffl)16 9 

(2R)-2-(4- {l-(3- (4-7'f-;I^7 x y ^ i^) Td t/U] -5-y 
■?-;U-lH-h'o-;l/-2-< 7 X y #i')-3-7 x-;l/rD 

(1) 2-(4-<>x;l'^4rx7x^;U)-l-(3-(4-rf-;l'7 
X y^i.')rDf/l.-]-5-y f-yu-lH-h-Q-yu 
4-7'^;U7 X J-tVis>h . HifiM 1 6 5 ( 1 ) i: |5l«i 



icLt, m'^-kmmt UT}#?t. nx* = 86.5% 

'H-NMR (CDCI3) d\ 0.91 (3H, t. J = 6.8 Hz). 1.22 

- 1.62 (4H, m). 1.88- 1.98 (2H, m), 2.31 (3H. 
s). 2.53 (2H. t. J = 7.2 Hz). 3.71 (2H, t. J« 5.8 
Hz). 4.09 (2H, t, J = 7.8 Hz). 5.06 (2H, s), 5.92 
(IH, d. J = 3.2Hz). 6.03 (IH. d, J = 3.2 Hz). 6.67 

(2H. d. J = 8.8 Hz), 6.93 - 7.06 (4H. o). 7.25 

- 7.49 (7H, m). 

IR (KBr) cm-i ; 1611, 1524, 1510, 1480, 1468, 145 
4. 1381, 1310, 1281, 1242, 1175, 1024. 833. 747. 6 
%. 

(2) 4- { 1- (3- (4- yf-;u7 X y =Je- i') 7*0 typj-s-y f-zi/ 
-IH- h*n-;P-2-f ;H 7 x y -)V 

2- iA-^y-y)ViSi^i^ 7 X -;l^)-l-(3- (4-7f-yU7 x J 
^x)7*otr;H-5-yf-;u-lH-h:D-;u*>;i,. HitWl 

6 5<?) (2) mmz\.x. wmkwm)i\.x^ 

tz. IR*: 98.5% 

iH-NMR (CDCI3) d; 0.91 (3H. t. J = 6.9 Hz). 1.21 

- 1.60 (4H. m), 1.84- 1.97 (2H, m), 2.30 (3H, 
s). 2.53 (2H, t, J = 7.5 Hz), 3.72 (2H, t, J= 6.6 
Hz). 4.07 (2H. t. J = 6.3 Hz), 5.91 (IH, d, J = 3. 
3 Hz). 6,02 (lH,d. J = 3.3 Hz), 6.67 (2H. d. J = 
8.4 Hz), 6.82 (2H. d, J = 8.4 Hz), 7.03 (2H. d. J 
= 8.4 Hz), 7.22 (2H. d, J = 8.4 Hz). 

IR (KBr) CB-i ; 3331. 1613. 1526. 1510. 1470. 143 
9, 1387, 1240. 1175, 1121. 837, 758, 723, 542. 

(3) (2R)-2- (4- { 1- (3- (4-7f-;^ 7 X y =if v') r a t/P] - 
5-y ^yU-lll-fD-;U-2-'f M 7 X ydf x)-3-7 x-yP 

4- (1- (3-(4-7-f-;l'7 X y ^ •/) 7'a tvw -5-y f-;U-lH- 
h*n-yi.~2-Y;H 7x y-;UA»^>. %ym \ 6 5<7) 

(3) mmzLx. ^m^^mm\Lhxwz, ir 

*:38.7% 

•H-NMR (CDCI3) d\ 0.92 (3H, t, J = 6.2 Hz), 1.19 
(3H. t. J = 7.0 Hz). 1.27 - 1.59 (4H. m). 1.88 - 

1.95 (2H. B). 2.29 (3H, s). 2.53 (2H, t. J= 7.6 H 
z), 3.24 - 3.29 (2H. m), 3.70 (2H. t, J = 6.0 H 
z). 4.05 (2H. t.J = 7.0 Hz), 4.22 (2H, q, J = 7.0 
Hz). 4.76 - 4.82 (IH, m). 5.90 (IH. d. J = 3.8 H 
z), 6.00 (IH. d. J = 3.8 Hz), 6.66 (2H, d, J = 8.8 

Hz). 6.82(2H. d. J = 8.8 Hz), 7.02 (2H. d. J = 8. 
8 Hz). 7.19 - 7.34 (7H, m). 
IR (KBr) cm-> ; 1755. 1732. 1510. 1480, 1456. 124 
2. 1179. 1084. 1030. 833, 760. 

(03 19l5lifi^Jl 70 

(2R) -2- (4- {l-(3- (4- T'f-zl' 7 x y ^ i' ) 7*0 -5-y 
^;U-lH-tn-yi^-2->f ;H 7 x y i')-3-7 x-;U7*o 

(1) (2R)-2-(4-{l-(3-(4-7>/U7xy=3e-v')rnt;i.-)- 

5- y ^/l^lH-tn-;l^-2-< M 7 x y 4f v')-3-7 x-;U 



(1 10) 02-1 21 186 (P2002-121 1S6A) 



(2R)-2-(4- {l-(3-(4-7"f-;P7 X ^^i^) f;l/)-5-;< 
f-;MH-t:P-/U-2-^ M 7 X / ^ v)-3-7 x-;l-rD 
A-yg? Xf-yl.*>f,, SJftUlll 6 6<^ (1) tmiiZl 

iH-NMR (CDCI3) S; 0.91 (3H. t, J = 6.6 Hz). 1.29 
- 1.60 (4H. n), 1.87- 1.95 (2H. m). 2.29 (3H, 
s). 2.52 (2H. t. J = 8.1 Hz). 3.29 - 3.31 (2H. 
m). 3.69 {2H, t. J = 5.7 Hz). 4.05 (2H. t, J = 7.8 

Hz), 4.84 - 4.88(1H. ra). 5.90 (IH. d. J = 3.9 H 
z). 5.91 (IH, d. J = 3.9 Hz). 6.65 (2H. d. J = 8.7 

Hz). 6.82 (2H. d. J = 8.7 Hz), 7.01 (2H. d. J = 

8.7 Hz), 7.18- 7.33 (7H. m). 

IR (KBr) cm-i ; 3032, 1728, 1512, 1481, 1279, 124 
0, 1177, 1084, 833. 758, 700. 
( 2) (2R) -2- (4- { 1 - (3- (4-7'f-;U 7 X y i^) r n fyW) - 
5-> f-;U-lH-t'D-;U-2-'f ;W 7 x y ^ x)-3-7 x ~fV 

(2R) -2- (4- { 1- (3- (i-y-'hil 7 X y ^ >-) 7*D tf/H -5-^ 
f-/MH-h°P-/l/-2-'f ;H 7 X y^i')-3-7x:::/l'rn 

A-^K*.^. mmmi6 6(r) (2) tmmzix. m 

'H-NMR (DMSO-dfi) S; 0.89 (3H, t, J = 7.2 Hz), 1.2 
3 - 1.55 (4H, m). 1.78 - 1.88 (2H. n). 2.21 (3H. 

s). 2.84 (2H, t, J = 7.5 Hz), 2.96 - 3.19(2H. 
m), 3.69 (2H, t. J = 6.0 Hz), 4.00 (2H, t, J = 6.9 

Hz), 4.31 - 4.35 (IH, m), 5.76 (IH. d, J = 3.3 H 
z), 5.81 (IH. d, J = 3.3 Hz), 6.68 (2H,d, J = 8.7 
Hz), 6.77 (2H. d. J = 8.7 Hz), 7.01 (2H. d, J = 8. 

7 Hz), 7.11 - 7.33 (7H, m). 

IR (KBr) cra-i ; 1615, 1512, 1410. 1312. 1240. 117 
7, 1053, 828. 760. 700. 
(ale" 10.7' (c 0.510, ;^^'y-;U) 
C03 203 Slifi^J17 1 
(2R)-2-[4- (5-^ ^;l^l- {3- (4- (4-7*0 tVP > if 
i^M 7 X y =5r i^) r n t/K -IH-t n-;P-2-Y JU) 7 x 
y^x)-3-7x-;l/7'DA'yK? xf-;l/ 
(1) 2- (4-Oi'';l':t^ i^7 x -ll-)-5-y( f-;l/-l-(3-(4- 

{4-rptr;i.'v^'D's.dE->-;i/) 7x y^vjrn t;n -ih- 

4- (4-r a ;u o^df -y/u) 7 x y h , mm 
ie5ff){\) tmrnzix. mmm^tix'i^ 

?t. IR$: 80.23; 

'H-NMR (CDCI3) ^: 0.86 - 1.97 (18H, m), 2.30 - 
2.45 (4H. a), 3.71 (2H, t, J = 5.6 Hz), 4.09 (2H. 
t. J = 7.8 Hz). 5.06 (2H. s), 5.92 (IH, d, J= 3.4 
Hz), 6.03 (IH. d, J = 3.4 Hz). 6.67 (2H, d. J = 8. 

8 Hz), 6.95 (2H. d, J = 8.8 Hz). 7.06 (2H, d, J = 

8.8 Hz), 7.24 - 7.49 (7H, m). 

IR (KBr) cB-i : 1611, 1524. 1468, 1454. 1381. 131 



2. 1283. 1244, 1177. 1024, 828. 756, 737. 696. 

(2) A- {5-^ f-zP-l- (3- (4- (4-7'P tf ;P a^df x;U) 
7 X y =»f >')7'D f/u} -iH-h*u-/i.~2-'f M 7 X y-yi' 

3^~M-5-j( ^)\r-\- 13-(4-(4- 

rvt\f:iv=y9u^^i^)V)7 j^y^i^) 7'o e;n -i h- 
u-)vt^h, mmi65<r> (2) mmzLx. @w 

>H-NMR (CDClj) d\ 0.86 - 1.% (18H. m). 2.29 - 
2.39 (4H, m), 3.72 (2H, t, J = 7.0 Hz). 4.07 (2H, 
t, J = 7.8 Hz), 5.91 (IH, d. J = 3.4 Hz). 6.02 (1 
H. d, J = 3.4 Hz), 6.68 (2H, d. J 8.8 Hz). 6.80 
(2H, d, J = 8.8 Hz), 7.07 (2H, d, J = 8.8 Hz), 7.2 
1(2H. d, J = 8.8 Hz). 

IR (KBr) cri ; 3397, 1613, 1512, 1470. 1447. 140 
0, 1385, 1244, 1177. 1051. 837. 828 , 758 . 725. 54 
4. 

(3) (2R)-2-(4- (5-p< (3- (4-(4-rn tVl-i.' ^' n 

7 X y ^ i') r D \£M -IH-tf 0-/P-2- ^ y W 

7xyJf >']-3-7x::^;U7'D^N">'gE x^;l^ 

4- {5->< {3-(4-(4-7'P l^yUi^ 7 P'v.df i'/l/) 7 x 

y 7'p e;H -IH- tf p -;U-2-'f /H 7 x y 

mmi^5<^ (3) bm.\/zLx. ^m&^\m 

'!(^blX%tz. IR$: 42.8% 

'H-NMR (CDCI3) S: 0.86 - 1.95 (21H. m). 2.29 - 
2.39 (4H. m). 3.24 -3.28 (2H. m). 3.70 (2H. t. J 
= 5.8 Hz), 4.04 (2H. t. J = 6.8 Hz). 4.19 (2H. q, 
J = 6.6 Hz), 4.76 - 4.82 (IH, m), 5.90 (IH, d. J 
= 3.4 Hz), 6.00(1H, d. J = 3.4 Hz). 6.67 (211. d, J 

= 8.8 Hz). 6.82 (2H. d. J » 8.8 Hz). 7.05 (2H. d, 

J = 8.8 Hz). 7.20 - 7.34 (7H, m). 
IR (KBr) en-' ; 1755, 1732. 1512. 1281, 1244, 117 
9. 1084, 1032. 829. 756. 700. 

[032 1 ] 1 7 2 

(2R)-2-(4-(5-;< f-;P-l-(3-(4-(4-rP tf/Pi/-^ P's.:^r 
i^lV) 7 X y ^ £^)7'P t^;H -IH-tf P-;U-2-'f IV) 7 x 

ydf>')-3-7x-/P7*PA*yii -^^U'>A 

(1) (2R)-2-(4-(5-y ^;U-1- {3-(4-(4-ru \^)Viy9u 
i^lV) yxy^iy)ru bVU} -lH-t"P-yU-2-'f ;u) 

7 X y ^i^)-3-7 x-yurp^-fyif 

(2R)-2-(4-(5-y ^;U-l-{3-(4-(4-rP l^/Ui^^^a^^ 
>-;W) 7 x y ^vjrP tVH -lH-l^P-;l-2-^ /U) 7 X 

y=^^i^]-3-7x-/i'rp>'>?yi? xf-zuA^A,, mmi 
66<o(i) t^mizLx. smmmtixn 

t:. JR$:71.3% 

'H-NMR (CDCI3) 8 : 0.87 - 1.97 (18H. in). 2.29 - 
2.39 (4H. m). 3.30 (2H, d. J = 5.8 Hz), 3.69 (2H, 
t. J = 6.0 Hz), 4.04 (2H, t. J = 7.0 Hz). 4.85 (1 
H. t, J = 5.8 Hz), 5.90 (IH, d. J = 3.2 Hz). 6.00 
(IH, d, J = 3.2 Hz), 6.66 (2H, d. J = 8.8 Hz), 6.8 
1 (2H, d. J = 8.8 Hz). 7.05 (2H, d. J =8.8 Hz), 7. 



(Ill) 02-121186 (P2002-121186A) 



21 - 7.33 (7H, m). 

IR (KBr) cr' : 3031. 1728. 1512, 1480, 1281. 123 
6, 1179. 1084. 829. 758. 700. 
(2) (2R)-2-(4-(5-;<f-;l-l-{3-(4-(4-rDt;l'>'^'n 
/=sf v)7'obVH-iH-UD-;U-2->f yP) 
7x/#i.')-3-7x-;PTn/N*>-i? -fhU-^A 
(2R)-2-(4- (5-?t f-/U-l- {3- (4- (4-7*0 t/l^i/' ^ O's.^ 
i'/U) 7 X y =Jf S.'] Tn hVK -IH-h* o-/U-2-^ 7 X 
y^r>-)-3-7x-;U7°oy\'>isA»£>. 6 6i7) 

(2) tisiaicLT, mmmi^bLxmc, ir*:8 

5.7X 

IH-NMR (DMSO-de) d; 0.84 - 1.79 (18H. m). 2.21 
- 2.42 (4H. m). 2.92- 3.18 (2H, m), 3.69 (2H. t. 

J » 5.8 Hz), 3.99 (2H, t, J = 7.0 Hz). 4.28 - 4. 
34 (IH. n). 5.76 (IH. d. J = 3.2 Hz). 5.81 (IH, d. 

J = 3.2 Hz). 6.66 - 6.78 (4H. m). 7.03 - 7.34 
m. m). 

IR (KBr) cm-i ; 1613. 1512, 1404. 1236, 1179. 105 
5, 1030, 828, 758. 700. 
(a)D28 8.07- (c 0.665, 
[0 3 2 2] HJfiMl 73 
(2R)-2-(4- {1- [5-;^ ^yU-l- (3- {4-^y^;\^>' 9 
i^il^jf h^=y)y'a tf;W)-lH- h°n-;l.-2->f 71/] 7 x y =Jf 
i/'}-3-7x-;l'7'OAVSj x^yU 

(1) y^y:^/l'*yK (4-;'<f-;i/>'^'o^dfv;u).Xf- 

4-'<yf-/Ui/^'n'v^^';M^'y-/l/ (776 mg, 4.22 m 
mol) b MJx-f;P75y (3.77 ml. 27.1 mmol) <D 
»B?x-?-;l/ (50 Bl) ^aftc;>f^'>';^;^*~/^^'^UH 
(2.08 ml, 27. 1 mmol) SriSTL, 1 ^^mW 

mmimrmtx. mmtrmtixnt:, 6.77 

g (JR$:95.2%) 

'H-NMR (CDCI3) d; 0.85- 1.82 (21H, m), 3.00(3H, 
s). 4.02 (2H. d, J = 6.2 Hz). 
IR (KBr) cm-i ; 1462, 1449. 1346, 1335, 1171. 980. 
955. 864. 849. 530. 

(2) 2-(4-^y>'';l/:tdf X7 x-;l/)-5-.X-f-;U-l-(3-(4- 
'Of-yWi'^'UA.df hdf >')rne;W-iH-en- 

Ai^iti- h^J^yj^ (60%. 137 mg, 3.43 mmol) (73 THF 
SjSjS (5 ml) iZ3-[2-(4-Kyi^)U^^i^7 
-;<f-;U-lH-h'n-yl.-l-'{;P]TD>'N'y-l-:t-;U (1.00 
g, 3.11 mmol) (7) THF jgjg (2 ml) S-ffiTL. SifiT' 
SSRSHMT li^lijSiffL.7^c, ^I^^R{^^^'yx;^J^y 
S! (4-;<^;U>'^' n/s.;^ ;)<f-yl. (1.06 «. 4.06 mm 

oi) CO THF (1 ml) imrucm. Thy n-ri- 

ivry^-^h. T'DV^ H (5.0 mg. 0.0156 mmol) $: 



'JX7y/U;<7 5A^'a-7h7"57'f- ('v=*r1?->' : 

= 30 : 1 ) x-mmix. mmmmti 

Xmc, 740mg (1R*:48.7%) 
'H-NHR (CDCI3) S: 0.80 - 1.82 (23H. m). 2.31 (3 
H, s). 3.04 (2H, d. J =6.4 Hz). 3.22 (2H. t. J = 
5.8 Hz). 3.97 (2H. t. J = 7.4 Hz). 5.08 (2H.s). 5. 
92 (IH. d, J = 3.8 Hz), 6.03 (IH, d, J = 3.8 Hz). 
6.99 (2H. d, J =8.8 Hz). 7.03 - 7.49 (7H. m). 
IR (KBr) cm-» ; 1611. 1524. 1466. 1454. 1377. 131 

0, 1279. 1242. 1175. 1127, 1111. 1026. 833. 754. 7 
35, 6%, 667. 

(3) 4-{5-.Xf-;i'-l-(3-(4-'<.yf-;Pi'^'0'\dfi/;i.p{ h 
i^) 7*0 tr/U] -IH-tf 0-;l-2-'f 7 X y -;l/ 

2- (4-K>- jj-df. 7 X -/l-)-5-.X f-/l/-l- (3-(4-^y 
f-zU v- ^' D'v^sf h ^ v) r n tr;l/]-lH- en-;U 
(730 ng. 1.50 BMol) cOX^'y-/P (20 ml).rh7t 
KD7 7> (20 ml) mmzlOX A-^i^'-^A^* (200 m 

g) iMi. ykmrnmr 4 ^^m^tti. T^m^i:^ 
*L/.:fs. ^m^wm^^x. Emm^mvmbLx^^ 

^vT. 585 ig (IR$:98.3X) 

'H-NMR (CDCI3) d; 0.84 - 1.81 (23H. m), 2.30 (3 
H, s). 3.06 (2H. d. J =6.2 Hz). 3.22 (2H, t. J = 
5.8 Hz) . 3.95 (2H, t, J = 7.8 Hz), 5.91 (IH. d. J 
=3.4 Hz). 6.01 (IH, d. J = 3.4 Hz). 6.83 (2H. d. 
J = 8.8 Hz). 7.24 (2H. d. J = 8.8 Hz). 
IR (KBr) cm-i : 3297. 1615, 1526, 1468, 1449, 140 
2, 1373, 1265, 1225. 1127. 837, 756. 

(4) (2R)-2-(4-{l-(5-.J<f-7U-l-(3-(4-'<yf-;P>'^'n 
i^il'M h v) r n bVt-]-lH-en-;P-2-< fU] 7 x 

/dfM-3-7x-/P7*oA*yi! Xf-;U 
4- f-yl-l- (3- {A-'^>i-)U>' 9 O'S^f i^/M h 
i/)7*at;W-lH-h*D-;P-2-f/U)7xy-yl/ (575 m 
g. 1.44 mmol). (S)-2-h H'Ddf i^-3-7xXyl/7*oyly 
Xf-;!/ (420 ig. 2.17 mmol). h U 7x::.;l'*;^7 
-f y (569 mg, 2.17 mmol) <7)h;UXVJ§?ffi (1 ml) C 

1. r -0'Vi/i]}Vif-z,tV)V'C''<^iVy (547 mg. 2.17 

mmol) ^nt. 80 -cTia B^oiitf L^c. mm: 

U ;^y7U:^ 5 A^' a-7 b ^7 7 ^ -Cs^sf-ty : KKx 
^;U=30: 1) TfliHLT, gW!BjS:i4tt!t«!lf: L-C# 
^vT, 310 mg (IR^: 37.55:) 

'H-NMR (CDCI3) 0.85 - 1.75 (26H. m). 2.29 (3 
H. s), 3.07 (2H. d. J =6.6 Hz), 3.16 - 3.29 (4H, 
m). 3.92 {2H. t. J = 7.2 Hz). 4.19 (2H. q, J= 7.0 
Hz). 4.77 - 4.83 (IH. m). 5.89 (IH. d. J = 3.4 H 
z), 5.99 (IH, d,J = 3.4 Hz). 6.83 (2H. d, J = 8.4 
Hz), 7.20 - 7.33 (7H. m). 
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IR (KBr) cr' : 1755. 1736. 1524. 1481. 1454. 137 

2. 1277. 1238. 1182. 1111. 1084. 1032. 835. 756. 7 
00. 

[0323] 5ISfi(JI)174 

(2R)-2-(4-{l-(5-;<f-yl'-l-(3-(4-'<>'^;Ui^i?D'sdf 
x/M h ^ v) r o tVH-lH- 1 0-yU-2-f 7 X / ^ 
>'}-3-7j::x;urDA>'B! ■fb'J'^A 

(1) (2R) -2- (4- { 1- (5-^ f-yi^-i-[3-(4-'<y j^^' D 
's^i^;Up< hdf >')7'o tVU)-lH-tfo-;W-2-'f /I') 7 x 

>•) -3- 7 X -/Urny nVK 
(2R)-2-(4-{l-(5-^^;U-l-(3-(4-'^>''f-/l^>'^'OAsdf 
v-zM hdf i')7'ahVP)-lH-h*a-;l/-2-<;H7i ydp 
v'}-3-7x~;PTD>'NVg? Xf-;P (300 mg, 0.523 mi 
ol) <n THF (10 ml) t ^rJ'y-yl. (10 ml) ig-^iS?g 
tClN TKBl^t^'J'^'A^iga (3 ml, 3 imol) S:»Di., 

8S§2:^';;*y/l-;^r5A^'D^h/77'f- (A^df- 
; PBSx-7vU= 1:1) T^KLT, gWftSrrtfl 

ttiRit LTf#fc. 237 mg (IR* : 82.9%) 

'H-NMR (CBCia) 5; 0.85 - 1.75 (23H. m). 2-29 (3 

H, s), 3.07 (2H. d. J =5.8 Hz). 3.20 (2H, t, J = 
6.2 Hz). 3.30 (2H. d, J = 5.8 Hz). 4-87 (IH.t, J = 

5.8 Hz). 4.19 (2H, q. J = 7.0 Hz), 4. 77 - 4.83 
(IH. m), 5.90 (IH. d. J = 3.4 Hz). 6.00 (IH, d. J 
= 3.4 Hz), 6.85 (2H. d. J = 8.8 Hz). 7.23 - 7.33 
(7H. m). 

IR (KBr) cB-i ; 2921. 1732, 1524, 1481, 1454, 123 

3, 1109, 1084. 756. 700. 

(2) (2R)-2-(4-{l-(5-^f-/P-l-(3-(4-'^>'f-;P>'^'a 
'^^ r/fl'yt. h >Jf- x) ro tr/P) -IH- trn-;l/-2-'f }V\ 7 x 
y^v!-3-7xr.;l.'ro>'N°>'iS •^h'J»>A 
(2R)-2-(4- {l-(5-.X f-/L-l-(3- (4-'<.yf-/U->' ^' O's.^ 
v/M Y^i/)ru tVP)-iH- tr o-;P-2-f ;W] 7 x / ^ 
M-3-7x-/l'7'P>'N'yi| (210 iBg, 0.384 «nol) {C 
:sl9J-}V (5 ml) hVA ^WCfY')'^2^ (DX.^ J- 

mm. (0.346 ml) ^m.. ii^t/^, ssti^-v yr 

40 mg (ItS!$;71.4X) 

'H-NMR (DMSO-dg) S\ 0.78 - 1.75 (23H. m). 2.21 
(3H. s). 2.93 - 3.17(6H. m). 3.88 (2H, t. J = 6.6 

Hz). 4.30 - 4.36 (IH. b). 5.75 (IH. d, J= 3.4 H 
z). 5.80 (IH, d, J = 3.4 Hz). 6.76 (2H, d. J = 8.8 

Hz), 7.09 - 7.33 (7H. m). 

IR (KBr) CB-i ; 1615. 1522. 1481, 1454. 1410. 123 

I. 1111. 1065, 1036, 843, 758, 700, 561. 
(a][>24 9.oy (c 0.590. )>-9 J-M 
[0324] H^fiMl 75 

(2R)-2- {4-(5-;>< ^)V-\-(\-'<y^)Vi/ ^ n'vdf 



- 1 H - fn-yl.-2-f yl/] 7 x 7 ^ >-) -3-7 x 

(1) 2-(4-'<.yf-;i.'i^^'D'\^>'/Mf-;p)-iH-'f VAv 
Y-i\r-\3m)-'Mvy9)V^ S Yij 'J-^A (3.70 g, 
20.0 mniol) <r> DMFIgSjS (50 ral) \,Z:^9yXl\^^-y 
Wi k\-^'f)Vi/7\:i*^^'y)V)^^)V (5.25 g. 20.0 mi 

ol) ^ni.. 80'CT 3 B#™#L/^. w.mmMz'&i 
^mh^m^t L■c^t^>:. 5.90 g (ir* : 94.2%) 

'H-NMR (CDCI3) 8 \ 0.83- 1.74 (21H. n). 3.53 (2H, 

d. J = 6.8 Hz). 7.69- 7.87 (4H, m). 
IR (KBr) cm-i ; 1703. 1466. 1433, 1400. 1364, 106 
3. 1036. 920, 720, 530. 

(2) l-ilr^V^lVi^^n'^i^l/M^^lVr^y 
2-(4-'<yf-;l'i^^'0'sdfi'/U><f-/l')-lH->f VAVY— 
)V-l,3m)-'J^y (5.70 g. 18.2 mmol) (OJLff^-Jl^ 
mi (100 ml) }zY^i^y-mi'fik (1.31ml. 27.0 
mmol) mi. 12 Btm^jiatT^.:. T^mm^iL 
f^k, ^m^imUz, «$Sr 5 N 7i<.m^ti-hO^J^ 

mm (100 ml) mmi. i^itx^/utiittsLTt, » 
mmt:mErmix. BtfimimmtLxm.!, 3. 

06 g (IR* : 91.93;) 

iH-NMR (CDCI3) S; 0.84- 1-78 (21H, «), 2.51 (2H, 
d, J = 6.2 Hz). 

IR (KBr) cm- I ; 3368. 1537. 1485, 1426. 1339, 132 
7. 

(3) 2-(4-'<>'>''/l.':t#>'7 x:::;l,')-5-^f-/k-l-(4-'^ 
>'f-;l'i^^'DA.^i^yU^^/U)-lH-h'o-/U 

1- ^i^y x-M^y^ y-i. 4"J:ty 
(2.00 g, 7.08 mmoI).2-(4-'<yf-/W>'^'o's4f>'/Wx 

f'/l.-rSV (1.30 g. 7.08 mmol) t p-h/l-xyx;!^* 
ym-:^m (101 mg. 0.523 mmol) CO h/l-X>fM 
(100 ml) Srr-f-y Xi^-i'col&mim^^X . 12 

=30 : 1) -c'ffliiLT. BmmmmitLxn 

t:. 770 mg («t$:25.3X) 

» H-NMR (CDCI3) 8 : 0.65 - 1.63 (21H, m), 2.28 (3 

H. s), 3.72 (2H. d. J =6.8 Hz). 5.09 (2H. s). 5.91 
(IH. d, J = 3.2 Hz). 5.99 (IH. d. J = 3.2 Hz), 6. 

98 (2H. d, J = 8.8 Hz). 7.02 - 7.49 (7H. ■). 

IR (KBr) cm-i : 1611. 1524. 1481. 1454, 1381, 124 

2, 1175, 1022, 835, 754. 735. 696. 
[ 0 3 2 5 ] (4) 4-(5-><^yU-l-(4-'<y^/l/>-i? D's. 

^ >'/Mf-;U)-lH-tfn-/i'-2-f M 7 X y-JU 

2- {A-Ky'J)U:t^i^7 x-M f-/U-l- (4-'^ V ^ 
;l/>'7D'\df>';Mf-/U)-lH-fD-/U (770 mg. 1.79 
mmol) <?5x^/-;l/ (10 ml). -rhytYayfy (10 
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ml) mm^zm f^yV^l.^^ (200 mg) SrJnx, * 
$;98.5%) 

'H-NMfi (CDCI3) d; 0.65 - 1.62 (21H, m), 2.28 (3 
H. s). 3.71 (211. d, J =7.0 Hz). 5.91 (IH, d. J =3. 
4 Hz), 5.99 (IH, d, J = 3.4 Hz). 6.83 (2H. d. J = 
8.0 Hz). 7.20 (2H. d, J = 8.0 Hz). 
IR (KBr) cr' ; 3291, 1615, 1526. 1479. 1449, 140 

0, 1360. 1260. 1217. 1188. 1171. 837. 818. 758. 
(5) (2R) -2- {4-(5-> f-;U-l- 7 D'sdf v 

f-yU) - 1 H - fcTD -/|.-2-f /U) 7 X / Jf -3- 7 X 

4-(5-^ f-;U-l-(4-^>'f-/l' j.^^' O'S^ f-;P) -IH- 
h'D-;l~2-'f;W)7xy-;U (600 mg. 1.76 omol), 
(S)-2-h HD^->-3-7x::;;P7*o>'N-yg^ x^yl/ (514 
mg. 2.65IIUD01). NU 7x-;l.';l^X7 -f y (694 mg, 
2.65 mBol) (^hll'JLymfR (2 ml) Cl.l' -(TVi^i) 
(668 mg, 2.65 nmol) $:jD;i. 

80 icT'i2 ^'muz, mm:M\,zm. g^ssx 
L, mm:m£jmi^uz. »$^^'j>:?y;i^x?7/.^ 

n-7h^^5 7-f-('\=Jf-ty : i^^X^/P=30 : 1) f 
^iSLT, mm^mMt L-C<#/c. 850 mg (IR*: 
72.03!) 

'H-NMR (CDCI3) d\ 0.63 - 1.60 (24H, n), 2.26 (3 
H. s). 3.24 - 3.29 (2H. m). 3.69 (2H, d. J = 7.0 
Hz). 4.19 (2H. q. J = 7.0 Hz). 4.79 - 4.86 (IH. 
m), 5.90 (IH, d, J = 3.4 Hz), 5.% (IH, d, J = 3.4 
Hz), 6.83 (2H, d.J = 8.8 Hz). 7.17 - 7.33 (7H. 
m). 

IR (KBr) cri : 1755. 1734. 1524. 1481. 1454. 128 

1. 1238, 1181. 1086. 1032, 837. 754, 698. 
[0 3 26] HtfeWl 76 

(2R)-2-(4-(5-.Xf-;i/-l-(4-'«.>'f-/l.'i':5'a'\drv;M 
^)V)- 1 H - fo-/l.-2->f )\A 7 X y dr >')-3-7 x -iV 

(1) (2R)-2-{4-(5-;<f-;i'-i-(4-^y^;Ui.'^'a'sdf>' 
)V:^ 1 H - \:u-)V-l-A ;H 7 X y 4f ->l -3- 7 X 
-;l.-7*ny<>'K 

(2R)-2-(4-(5-;><^;P-l-(4-'<^y^;Pi^:?n'sdr>'/M 
f-yl') - 1 H - to -;U-2-'f /L-) 7 X y i'l -3-7 X -/l^ 
roA'yiS xf-;U (850 ng, 1.65 mol) <r> THF (30 
ml) t :<9J-iV (15 ml) a^M^lN 7f<B?^b;!? 'J 
(8 ml, 8 mmol) ^Ut. WS.'Xl'imW^ 

X/5A^'DVh/97 ^- C^^-^y : S^g!Xf-;|/= 
1:1) T-HIKLt, SB<)!|%S:?*4*!H5fc iX'^tz. 573 



mg (JR^: 71.23!) 

MI-NMR (CDCI3) 0.63 - 1.57 (21H, m), 2.27 (3 
H, s), 3.31 (2H. d. J =5.0 Hz). 3.69 (2H. d. J = 
7.0 Hz). 4.89 (IH. t. J = 5.0 Hz). 5.90 (IH.d. J = 

3.2 Hz), 5.97 (IH, d, J = 3.2 Hz). 6.83 (2H, d. J 

= 8.8 Hz). 7.19- 7.34 (7H. m). 
IR (KBr) era-' ; 3061, 1728, 1524. 1481. 1454. 130 

8. 1281, 1236. 1084. 835. 756. 700. 

(2) (2R)-2-i4-(5-;^^/l^l-(4-'<>^yPv^'n'\^v 
^/P) - 1 H - fn -/P-2->f /l^] 7 X y j^} -3-7 X 

(2R)-2- {4-[5-y f-/P-l-(4-'<yf-/Ui/ 7 n^df 'y/l^J< 

- 1 H - en-;L'-2-^ ^L-) 7 X y ^ v) -3- 7 X 
rxuf^ym (550 mg. 1.13 mmol ) {IX^'y-zKS ml) 
t IN imH^ V U -^A £7)x^' y-;MM ( 1.01 ml ) 

LX%fz 470 mg (IR$ : 91.4%) 
'H-NMR (DMSO-dg) 8; 0.61 - 1.53 (21H, m). 2.20 
(3H. s). 2.93 - 3.17 (2H, m), 3.71 (2H, d, J = 7. 

0 Hz). 4.29 - 4.35 (IH. m). 5.75 (2H. s). 6.76 (2 
H, d, J = 8.8 Hz), 7.05 - 7.33 (7H. m). 

IR (KBr) cm-' ; 1615, 1524. 1414. 1235. 1059, 103 
0, 837, 756, 698. 

(a)D^« 3.97" (c 0.680, y^'y-;!.') 
[0 3 27]SI]N[|5I|1 7 7 
(2R) -2- (4- (5-y ^;P-1- "i-jVif^i^y 

1 H - 1 a -)V-2-^ 7 X y df vl -3-7 X -/pro A- 

yfSi xf-zu 

(1) 2-(A-K>'J)i''^^i/7 X -;U)-l-(4-3r ^'^/l.'jf # 
V 7 X ~;l')-5-y f-;U-lH- b*D-;P 

4- (2- (4-^yi/)V^^iy7 X. -)V) -5-y yU-lH- 1 D 
-;l'-l->fyU)7xy-/l' (l.OO g. 2.82 mnol), l-T'n 
^t^'^y (0.584 ml. 3.38 mmol), m&^V^l. (46 
6 mg, 3.38 mmol) (T) DMF (20 ml) 80 •Ct' 4 

^. »ai}ss:*-cft#L, m^msc^i^^i^'y-LX'^m 

•7h^77^- Csdf-ty : pi?xf-;|/=30 : 1) 

xmmLx, EmuimmbLxn-t^. 1.03 g (ir 

$:78.0!S) 

'H-NMR (CDCI3) d\ 0.89 (3H, t, J = 6.6 Hz), 1.29 
- 1.55 (lOH. m). 1.75- 1.83 (2H, m). 2.10 (3H, 
s), 3.95 (2H. t, J = 6.2 Hz). 4.98 (2H, s).6.04 (1 
H, d, J = 3.2 Hz). 6.25 (IH, d. J = 3.2 Hz). 6.77 
(2H. d. J = 9.2Hz). 6.85 (2H. d. J = 9.2 Hz), 7.33 
- 7.42 (5H. m). 

IR (KBr) cr' ; 1609. 1514. 1470. 1545. 1395. 128 

9. 1246. 1177. 1040, 1026, 835. 760, 735, 698. 

(2) 4-(5-y i-)V-\-{A-^9 •f/U:^^ 7 x -/U) -IH-f 

o-;u-2-^;w)7xy-;i/ 
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2-(4-'<y i//P:t^ 7 X -M -1- (4-7f ^' ^iViT^ i/ 7 
x:i;P)-5-^^/l'-lH-trD-;L' (950 mg, 2.03 mniol) 
<^x^y-/U (20 ml). rl-5tKD77>' (20 ml) 

mix. Bmmi:m!^t txnrz. isTiag ms^ ■. %. 

OX) 

'H-NMR (CDCI3) S: 0.89 (3H. t. J = 7.4 Hz). 1.21 
- 1.% (12H, ra). 2.10 (3H. s). 3.94 (2H. t. J = 

6.2 Hz). 6.04 (IH. d. J = 3.6 Hz). 6.23 (IH.d, J = 
3.6 Hz). 6.61 (2H. d. J = 8.8 Hz), 6.85 (2H, d, J 
= 8.8 Hz). 6.94 (2H. d. J = 8.8 Hz). 7.04 (2H. d. 
J = 8.8 Hz). 

IR (KBr) cr' ; 3339, 1514. 1472. 1246. 1171. 104 
0. 835. 762. 

(3) (2R) -2- {4-(5-^ /1/-1- (4-;*- ^' ^/U^^r v 7 x - 
;P)- 1 H - h'D-yU-2-'f ;W 7 x y ^ i'l-3-7 x ::^)\^r 

4-(5-;< f-yH-(4-:t f-/l^;t^ v 7 x -M -IH- fn- 
/U-2-f/U]7xy-/K740 ig, 1.% mmol), (S)-2-t 
KDdfv-3-7x-;UrD>'<yg| X^IU (570ing, 2.94 
nmol), h^jy x.~)l'itiXy ^ y (770 ng. 2.94 unol) 
c7)h/UxyjS?Bt (2 ml) tl.r -(T^/i^'^^/l^.-K-zu) 
>'\;^V=Jy (741 mg, 2.94 mmol) Srja;t, 80 °CV1 

7 7-f-('s^f-!?->:i^Kx-?-;l.=30: 1) VnUl 

X. stm^fmrnt ixmc 420 mg (s&m ■. 39.6» 

iH-NMR (CDCI3) d; 0.89 (3H. t. J = 6.6 Hz), 1.14 
(3H. t. J = 7.4 Hz). 1.26 - 1.56 (lOH. m). 1.72 
- 1.83 (2H. m). 2.09 (3H. s), 3.17 - 3.21 (2H, 
m). 3.94 (2H, t. J = 6.6 Hz). 4.14 (2H. q. J = 7.4 
Hz). 4.66 - 4.73(1H, m). 6.02 (IH. d, J = 3.6 H 
z), 6.21 (IH. d, J = 3.6 Hz), 6.61 (2H.d, J = 8.8 
Hz), 6.83 (2H, d. J = 8.8 Hz), 6.93 (2H, d. J = 8. 

8 Hz). 7.01 (2H. d. J = 8.8 Hz). 7.21 - 7.29 (5H. 
m). 

IR (KBr) cm- 1 : 1755. 1734, 1514, 1483. 1456. 128 
7. 1244, 1182, 1084, 1038. 835, 760, 700. 
[03 28] 5ISfifl^l 78 

(2R)-2- (4- (S-y ^/U-1- (4-;t ^ 'h)Vit^ 7 x -IV) - 
1 H - en-/W-2-< /P) 7 X y i^) -3-7 x^/Wr OA- 

( 1) (2R)-2- |4-(5-y f-/P-l- (4-^ 7 f-lVit^r x 7 x - 
;l^) - 1 H - h-a-;l'-2-f /l^) 7 x y =Jf >■ I -3- 7 x -/ur 

(2R)-2-{4-t5-y^;P-l-(4-3f^'^;l':t#>'7x-/U)- 
1 H - ea-;P-2-^ 7 X y ^ i'} -3-7 x:iyl/rDA- 
y&t Xf-;P (410 mg, 0.739 mmol) CO THF (15b1) b 



(8 ml) ?g-&miiN ^mvi')^j-^:m 

m. (4 ml, 4 mmol) ^JD^, ^jSt'm^mtfUc. R 
D-7h/57-<- (^df-tv : gfi!X^/l.= 1:1) 

TfSistT. mmimMtix^ti, m mg (jr 

^: 71.53;) 

iH-NMR (CDCI3) S; 0.89 (3H. t, J = 6.9 Hz), 1.24 
- 1.46 (lOH. m), 1.74- 1.83 (2H, m). 2.09 (3H, 
s), 3.21 - 3.24 (2H, m), 3.94 (2H, t, J = 6.6 H 
z). 4.75 - 4.79 (IH. m), 6.03 (IH, d, J = 3.6 H 
z). 6.23 (IH, d. J =3.6 Hz). 6.62 (2H, d, J = 9.0 
Hz). 6.84 (2H. d, J = 9.0 Hz). 6.95 (2H.d. J = 9.0 
Hz). 7.01 (2H. d, J = 9.0 Hz), 7.22 - 7.30 (5H. 
m). 

IR (KBr) cm-i : 2926. 1728. 1514, 1287, 1244, 835, 
758. 700. 

(2) (2R)-2-(4-(5-yf-;U-l-(4-:t:?^yU5rdfv7x- 
yl^) - 1 H - h*a-;u-2-'f yP) 7 x y ^i^l -3-7 xx;ur 

(2R) -2- {4- (5-;< f-yu-l- (4-^ ^' -J-yl/Jl- y 7 x =.M - 
1 H - h'n-/U-2-f lU) 7 X y # i/) -3-7 x -iVy'n/'< 
Vi! (260 mg. 0.493 mmol) HX^^y-zP (5ml) tl 
N :^mti-hV^^ <7)3Ci9 y-fVmm (0.444 ml) ^ 

Hal. mmifz, miz^^^rynwix, smii:m 

i^t IXntl 227 ng (JR$ : 93.0%) 
IH-NMR (DMSO-ds) d; 0.87 (311, t, J = 6.6 Hz), 1.2 
8 - 1.41 (lOH. ■), 1.68 - 1.73 (2H, m). 1.99 (3 
H. s). 2.87 - 3.10 (2H. m). 3.95 (2H, t, J =6.3 H 
z), 4.19 - 4.23 (IH, m), 5.92 (IH. d, J = 3.3 H 
z). 6.07 (IH. d. J= 3.3 Hz). 6.53 (2H, d. J = 8.7 
Hz). 6.79 (2H. d. J = 8.7 Hz), 6.91 (2H, d. J = 8. 

7 Hz). 7.03 (2H, d, J = 8.7 Hz), 7.10 - 7.27 (5H, 
m). 

IR (KBr) cm-» ; 1611, 1514. 1396, 1244, 1181, 116 

9. 1043, 1030, 835. 764. 
laJn^" -2.52' (c 0.530. ;<^'y-/P) 
[032 9 1 11*60111 7 9 

(2R) -2-(4- {5->< f-;U-l- (3- (4-^ y ^;P7 X y ^ v) 7* 
O h:;H -IH- h-D -/l^2-f 7 x y df x) -3- 7 x -lU 
roAVK xf-yp 

(1) 2-{4-^y'J/l':f'^i^yji~M-5-J<i->\r-l-[3-{A- 
'^yf-;U7 X y dr >■) rn tVl^)- 1 H-en-;U 
3- (2- ( 4 -^y >''/U;t ^ V 7 X -Jl) -5-y f-/P-lH- to 
-;U-l-^;L-)rDA'y-l-:t-/l' (l.OO g, 3.11 mmol), 
4-n-r5;l'7xy— /I' (766 mg, 4.67 mmol), M;7x 
-ivt^xy ^ y (1.22 g. 4.67 mmol) «7)h;Uxy}§fK 
(2 ml) (CI,!' -{TY'J>!}ll'7ti-il')'J\^^'J'Jy (1.1 

8 g. 4.67 mmol) itnl, 80 'CX'12mmUc. R 



(1 15) 02-1 21 186 (P2002-121 186A) 



$ S: V 'J y/k;!^ 7 A ^' u -7 h / 5 7 - y : 

»irxf-;i.=3o : 1) xinrntx. mmmmstt 

1.25g 86.2%) 
'H-NMR (CDCI3) d: 0.88 (3H, t, J = 7.0 Hz). 1.22 
- 1.64 (6H, n), 1.88- 1.98 (2H. ■). 2.30 (3H, 
s). 2.52 (2H. t. J = 7.8 Hz). 3.71 (2H, d, J= 5.8 
Hz), 4.09 (2H, t. J = 7.4 Hz). 5.06 (2H. s), 5.92 
(IH. d, J = 3.6Hz). 6.03 (IH. d, J = 3.6 Hz). 6-67 
(2H. d. J = 8.8 Hz), 6.95 (2H. d. J= 8.8 Hz). 7.0 

3 (2H, d, J = 8.8 Hz), 7.19 - 7.49 (7H, m). 

IR (KBr) cr' ; 1611. 1522. 1510. 1466. 1454. 130 
9, 1279. 1244. 1175. 1024. 833. 756. 737. 698. 

(2) 4- {5->( f-yu-1- (3- (4-^ yf-yu 7 X v) rn tr 
/U)-lH-f o-;l.'-2-f /H 7 i y-;u 
2-(4-0'i'Vl':t^i'7i-;l')-5-^^;U-l-[3-(4-'^y 
f-/l/7x/#i/)rat;l/)-lH-eD-;l' (1.17 g. 2.5 
0 mmol) (r)x.i^y-ju (50 ml), •rV-ytVayyy 

(50 Bi) mmizm ^^yi^^Am (200 ««) itai. 
mirmix. mmmmtix^ti. 921 as m 

m : 97. 7X) 

•H-NMR (CBClg) S: 0.88 (3H, t, J = 6.6 Hz). 1.21 
- 1.33 (4H. a). 1.49- 1.60 (2H. n) . 1.87 - 
2.00 (2H. ra), 2.30 (3H, s). 2.52 (2H, t. J =7.6 H 
z). 3.72 (2H, t. J = 7.0 Hz). 4.08 (2H. t. J = 7.4 
Hz). 5.91 (IH.d. J = 3.4 Hz). 6.03 (IH. d. J = 3. 

4 Hz). 6.67 (2H. d. J = 8.8 Hz). 6.80(2H, d, J = 
8.8 Hz), 7.04 (2H, d. J = 8.8 Hz). 7.23 (2H. d. J 
= 8.8 Hz). 

IR (KBr) cr' ; 3380. 1610. 1510. 1470. 1242. 118 

0, 837, 760. 

(3) (2R)-2-(4-{5-;<f-yU-l-[3-(4-'^yf-/L'7xy=!f 
x) 7*n t;l/J-lH-eD-;i.-2-'f M 7 x y ^>-)-3-7 x 

4- {5-.X ^;H-(3-(4-'<y ^;l.'7 X y ^ v-) 7'n h-;W) -1 
H-trp-/P-2-'f;H 7x7-/1' (910 Bg. 2.41 ininol). 
(S)-2-t Hn^i/-3-7x-;l'roA'yij xf-;U (701 
mg, 3.61 mmol) , h 'J 7 x— ;l';l;X7 -f > (946 mg. 
3.61 mnol) <r)V)i'Jiymm (5 ml) tcl.l' -{TV'Jij 
)VT¥-~M'J'^^^)'Jy (910 mg, 3.61miiiol) ^Mt. 8 
0 'Ct12 'mmhfz, RJ55?lSr*tcar. »i!X 

i-ivx-m^Lfz. m^WLi^.ymM-^^^^'y^AX'^m 

D'7hi?'57-f-('\=^f-|f>- : Pi!Xf-;l/=30: 1) X' 

mmix. smuimmt txmc. m mg (ir^ : 

57.9%) 

iH-NMR (CDCI3) d; 0.89 (3H, t, J = 6.9 Hz), 1.18 
(3H. t. J = 6.9 Hz). 1.26 - 1.36 {4H. m). 1.52 - 



1.59 (2H, m). 1.89 - 2.05 ( 2H, m) . 2.29(3H. 
s). 2.52 (2H. t, J = 7.8 Hz), 3.24 - 3.29 (2H, 
m). 3.70 (2H, t, J= 5.7 Hz). 4.05 (2H. t. J = 7.5 
Hz). 4.18 (2H, q. J = 6.9 Hz), 4.77 - 4.81 (IH, 
m), 5.90 (IH, d, J = 3.3 Hz). 6.00 (IH, d, J = 3.3 

Hz). 6.65 (2H. d. J = 8.4 Hz). 6.82 (2H. d. J = 
8.4 Hz). 7.01 (2H. d. J = 8.4 Hz). 7.20 - 7.33 (7 
H, m). 

IR (KBr) cm-' ; 1755, 1734, 1522, 1512, 1480. 127 
9. 1242. 1179. 1084. 1032. 835. 756. 700. 
[0330] 51*61511180 

(2R) -2- (4- {5-y f-yU-l- (3- (A-^ > ^/P 7 x 7 i^) 7* 
o t:;|/J-lH-l::D-;U-2-< M 7 x i^)-3-7 x -/U 

(1) (2R)-2-(4- {5-^ f-/P-l-(3-(4-^y^;I/7 X 

i^) TQ tVI'] -IH- t:o-;t~2-< /W 7 X 7 £/)-3-7 X 

(2R)-2-(4- I5-.X f-;P-l-(3-(4-^>'f-;l/7 x /df >•) 7* 

ohVH-lH-h-n-;U-2-'f M 7x 7 =^i')-3-7 x -Jl^ 
roVN-ylS X-f/l/ (750 mg. 1.35 mmol) (7) THF(20 m 

I) i: j><^'/-;l' (20 ml) il^jSaSlciN ^K^b^'J-:? 

A*isjg[ (7 Bi.7 BDoi) imt, mw.x'imfstmi 
1 ) x-mmix . umammib Lxntz, m mg 

(IR*:94.6%) 

'H-NMR (CDCI3) d\ 0.88 (3H. t. J = 7.0 Hz). 1.26 
- 1.33 (4H, m), 1.53- 1.62 (2H, m), 1.87 - 1.94 
(2H. m) . 2.29 (3H. s). 2.51 (2H. t. J =7.8 Hz), 

3.30 (2H. d, J = 6.2 Hz). 3.69 (2H. t. J = 5.6 H 
z), 4.05 (2H, t, J = 8.6 Hz), 4.85 (IH, t. J = 6.2 
Hz), 5.90 (IH. d. J = 3.2 Hz), 6.00 (IH, d. J = 3. 
2 Hz). 6.65 (2H. d. J = 8.8 Hz). 6.82 (2H. d. J = 
8.8 Hz). 7.01 (2H. d, J = 8.8Hz). 7.20 - 7.33 (7H. 

m). 

IR (KBr) cm-' ; 3061. 1728. 1512, 1481, 1242. 108 
4. 835. 758. 700. 

(2) (2R) -2- (4- {5->>< f-;U-l-(3- (4-'>^ V-f/U 7 x 7 # 
x) r o hVU) -IH-h'o -;l'-2-'f ;H 7 x > i^)-3-7 x 

(2R) -2- (4- f-;W-l- (3- (4-^ >'f-;l^7 x •✓) 7* 
nbVP]-lH-h-o-;u-2-^ /H 7 X /df i^)-3-7 X 
TunyWi (640 mg, 1.22 mmol) {CX^y-;l/ (6 m 
1 ) t IN 7Y.mt-f V >J cr,J^i^/-Mm ( 1 . 10 in 

I) imt. mmi^fi, s^t^y-f yrDhr/i^x-r/u 

^tntX, Btmrniiib LX'i^t: 499 mg (IR45 : 82. 
9%) 

'H-NMR (DMSO-ds) $: 0.87 (3H. t, J = 7.0 Hz). 1.2 



(116) 02-121186 (P2002-121186A) 



2 ~ 1.29 (4H. m), 1.453 - 1.56 (2H. m). 1.77 - 
L90 (2H, in) , 2.21 OH, s), 2.48 (2H. t. J= 8.0 
Hz), 2.95 - 3.22 (2H, m). 3.69 (2H. t. J = 6.0 H 
z), 4.00 (2H. t,J = 7.0 Hz). 4.31 - 4.37 (IH, m). 

5.75 (IH, d, J = 3.2 Hz). 5.82 (lH,d, J = 3.2 H 
z). 6.67 (2H, d, J = 8.8 Hz). 6.78 (2H. d, J = 8.8 

Hz). 7.01 (2H. d. J = 8,8Hz). 7.14 - 7.35 (7H. 
ni). 

IR (KBr) cm-i ; 1615. 1512. 1481. 1410. 1240. 117 
7. 1035. 835. 758. 700. 
(a)D^7 7.45* (c 0.530. ;^5'y-;U) 
[0 3 3 1 3 ^}feC?iIl 81 

(2R)-2-(4-{^>f-;u-l-(4-(5-7x:i;l'^y^;l'>r^ 
£^) 7 X :::;U)-1H- fP-/U-2--f ;H 7 x / ^ v-) -3- 7 x 

(1) 2-(4-0'i/';U^=^ri^7x:xy^)-5-;^f~;U-l-(4-(5- 
7 x::^;i/'^yf';P:j-^S/) 7 xii;W- 1 H-h*n-;i. 
4-(2-(4-^>x;l/'3l-^x7x:::;U)-5-;<f^;l/-lH-lfn 
-/P-l->f;U)7x/-;l/ (1.00 g. 2.81 mmol). 5-7x 
:::;P~l-^>'^^y-;U (692 mg. 4.22 mmol). h 'J 7 x- 
;U*X7>f y (1.11 g. 4.22 mmol) Oh;l/Xy?M (2 

ml) Kl.r -(Tyi/;!7;U.i<:i;U)S/l^^»Ji^> (1.06 
g. 4.22 mmol) itul. 80 ""CTUm^m^lfz. RE 

SrS^»J;<?y;i/*7A^'D'7h^77^-(^^^y : 1^ 

s?x^;i.=30: 1) vmmLx. mmmn^izLxn 

fc. 1.18g (JR*:83.73!) 

iH-NMR (CDCI3) a; 1.43 - 1.86 (6H. m). 2.10 (3H. 
s), 2.65 (2H. t. J =7.8 Hz). 3.95 (2H, t. J = 6.6 
Hz). 4.97 (2H. s). 6.04 (IH. d, J = 3.6 Hz). 6.24 
(IH, d. J = 3.6 Hz). 6.73 - 7.40 (18H, m). 

IR (KBr) ciD-i ; 1610. 1514. 1451. 1397. 1290. 124 

4, 1180. 1040. 1020. 845. 750. 710. 

(2) 4-)5-^f-;l/-l-[4-(5-7 x::;.;l/^>^;W:t^S/)7 
X x;U)-lH- trD-yU-2->f M 7 x y-zl- 
2-(4-^y V 7 X -5-;^ f^;P-l- (4- (5- 7 x 
-;l./<yf-;l.:t^v)7x:::;U)-lH-t''D-;Kl,ll g. 
2.21 mmol) cOX:J^y-yU (50 ral). "rhyh Ha77 
y (50 ml) mmizm a-^S/^A^ (200 mg) SrJO 

^mmmix. mmimmtixntz. 89i 

mg (JR$: 98.02) 

iH-NMR (CDCI3) d; 1.49 - 1.87 (6H. m). 2.10 (3 
H. s), 2.65 (2H. t. J =7.8 Hz). 3.94 (2H, t. J = 
6.6 Hz). 6.04 (IH. d, J = 3.6 Hz). 6.23 (IH.d. J = 
3.6 Hz), 6.61 (2H, d. J = 8.4 Hz). 6.84 (2H. d. J 
= 8.4 Hz), 6.94 (2H. d, J = 8.4 Hz). 7.03 (2H. d. 
J = 8.4 Hz). 7.17 - 7.28 (5H, m). 
IR (KBr) cra-i ; 3397. 1613. 1512, 1397. 1289. 124 



6. 1171, 835, 764. 700. 

(3) (2R)-2-(4-{5-;<^yl^l-[4-(5-7xx;^A;y^;^;j- 
^i^) 7 xr.;l.)-lH-fQ-;l^2-^ M 7 X y ^£^)-3-7 
xxyuroywi! x^)l^ 

4- {5-^ f^;U-l-(4-(5-7 X x;Ua; y^fU;^^ i^) 7 x 
;W-lH-t:n-;l/-2-'<;W7x/-yU (880 mg. 2,14 mm 
ol). (S)-2-t HQ^^f i/-3-7x-/urDyNVBgx^;|. 
(622 mg. 3.21 mmol). H 7x::.;l/*X7 V (810 m 
g. 3.21 mmoD^^h/Uxy^ffl (3 ml) tCl.l' -{T^'J 
Af\^7fs-Mi;^t'^^Ji^y (809 mg. 3.21 mmol) 

80 -cri2 mmmLfc. RiE?ss:7kt:ar. » 
Kxf-yuT-JStfiL^t. mitimimmM-^^^^i^^j^x^ 

A^'nvh/77>f-(^^-t>':B^^Xf^;U=30: 1) 

TfSiSLr, Bff^mi:mmitbxmz. 530 mg m 

$:42.1%) 

m-NMR (CDCI3) d\ 1.13 (3H, t. J = 6.8 Hz). 1.22 
- 1.87 (6H. m). 2.09(3H. s). 2.66 (2H. t. J = 7.6 
Hz). 3.17 - 3.21 (2H. m). 3.94 (2H, t. 6.2 H 
z). 4.13 (2H. q, J =^ 6.8 Hz). 4.66 - 4.73 (IH. 
m). 6.02 (IH. d.J = 3.2 Hz), 6.22 (IH, d. J = 3.2 
Hz). 6.61 (2H. d. J = 8.8 Hz). 6.82 (2H. d. J 8. 
8 Hz), 6.93 (2H, d. J = 8.8 Hz), 7.01 (2H. d. J = 
8.8 Hz). 7.18 - 7.33 (lOH. m). 
IR (KBr) cm- 1 ; 1753. 1734. 1514. 1287. 1244. 118 
2. 1084. 1032, 837, 760, 700. 

[0332] ^mm 1 8 2 

(2R) "2- (4- {5-;^ f^/U-l- (4- (5- 7 x > ^;U:t ^ 
x) 7 X r:yW-iH-eD-;p-2->f M 7 x y ^ i^)-3-7 x 

(1) (2R)-2-(4-{5-.^^;U-l-(4-(5-7xXyU/<y-7vU:t 
^ x) 7 X -IH-l^ D-;l/-2->f 71/) 7 X y » -3-7 
xxyuroA-yK 

(2R) -2- (4- {5-;< f-yU-l- (4- (5- 7 x V f^/U:t ^ 
iy) 7 x::.yW-lH-l:rn-;U-2->f ;H 7 x y ^ i^)-3-7 x 
-/UrnyN'yit Xf-;P (520 mg, 0.884 mmoD^O THF 
(20 ml) t ?<^y-fi^ (20 ml) S^fSfRtClN tRK^I: 
(5 ml. 5 mmol) mi&Xmm 

m^uz. Rmmi: imMx^muz^k. B^exf-yw 
TiAtKLfc, tiimi:^x^^L. mmm^^^^i^^ 

j^x^muz^k. mmmETW^uz. ^^^Srs^u* 

= 1:1) x^mix. smmmt ixntz. 33 

6 rag(lR$:67.9%) 

^H-NMR (CDCI3) d\ 1.47 - 1.86 (6H. m). 2.08 (3H. 
s). 2.65 (2H. t. J =7.6 Hz). 3.22 (2H. d. J = 6.2 
Hz). 3.93 (2H, t, J = 6.6 Hz). 4.76 (IH, t. J = 
6.2 Hz). 6.03 (IH, d. J = 3.2 Hz). 6.23 (IH. d. J 
= 3.2 Hz). 6.62(2H. d. J = 8.8 Hz). 6.82 (2H. d. J 
= 8.8 Hz). 6.95 (2H. d. J = 8.8 Hz), 7.01 (2H. d. 
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J = 8.8 Hz). 7.18 - 7.32 (lOH. m). 
IR (KBr) cri ; 3029. 1726. 1514. 1287. 1244. 118 
1. 1169. 1084. 835. 760. 735. 700. 
(2) (2R)-2-(4-|5->f-;l-l-(4-(5-7 x:i;L''<yf-;l/;i- 
7 x-;U)-lH-eo-/P-2-'f ;H 7 X y 4ri')-3-7 

(2R)-2-(4- {5-P< f-yl/-l-(4- (5- 7 1 -;U/<>'^/l.':t ^ 
i') 7 X =.Jl-]-W- fn-;U-2-^ M7 xy^>')-3-7x. 
-/i/royNVi? (316 as. 0.565 ma\ ) iZJii^y-ll 

(6 ml) tiN Tiimiti-hv^j^ (oxi>y-)vmm (o. 

508 nl) iMl. fmitl. «3(Ci/''f yrotf/wx- 
Ti\^i:miX. Sm)t:mt^tlXmc, 267 mg (IR 
* : 90.23;) 

iH-NMR (DMSO-de) S; 1.44 - 1.79 (6H, m). 1.99 (3 
H. s). 2.61 (2H. t. J= 7.6 Hz), 2.85 - 3.12 (2H. 
m), 3.95 (2H, t. J = 6.6 Hz), 4.18 - 4.24(1H. m), 

5.91 (IH. d, J = 3.6 Hz), 6.06 (IH, d, J = 3.6 H 
z), 6.53 (2H,d, J = 8.8 Hz). 6.79 (2H, d. J = 8.8 
Hz), 6.89 (2H, d, J = 8.8 Hz), 7.03(2H. d. J = 8.8 

Hz), 7.09 - 7.31 (lOH. m). 
IR (KBr) cn-i ; 1613. 1514. 1404, 1244, 1181. 105 

3, 1028, 833, 766, 748.700. 
[0 3 3 3] IIIIISMl 8 3 

(2R)-2-(4- {5-;< ^;l^l-(4- (4-7 x -^UT' h ^ v) 7 x 
:i/W-lH-en-;U-2-'f ;W 7 x y # i/)-3-7 x -lUr 

(1) 2-(4-^y>''/l.;t#i/'7xX/l/)-5-^-f/l.-l-(4-(4- 
7 X -/I'-/ h ^ v) 7 X x;P)- 1 H-t:a-;U 
4-7xr:;l.-l-7'^'y-;PA»A>, mWmi8l<7) (1) fc 

'H-NMR (COCia) $; 1.81 - 1.86 (4H. m). 2.10 (3H, 
s), 2.70 (2H, t, J =7.0 Hz), 3.97 (2H, t, J = 5.8 
Hz), 4.97 (2H. s), 6.04 (IH. d. J = 3.2 Hz), 6.24 
(IH, d, J = 3.2 Hz), 6.76 (2H, d, J = 8.8 Hz), 6. 

84 (2H, d. J =8.8 Hz). 6.96 - 7.40 (14H, b). 

IR (KBr) cr' ; 1609, 1514. 1454. 1395. 1289, 124 

4, 1175, 1026, 835, 739, 698. 

(2) 4- {5-X f-;P-l- (4- (4-7 X -;l'7' l> ^ x) 7 X -M 

-iH-eo-zw-^-'f /n 7 X 

2-{4-K y x7 X ~)V) -5-^ f-yt~l- (4- (4- 7 x 

h ^ x) 7 X ~)vy 1 H-h-n-;p*><b , wm 1 
8 ISO (2) mmt\^x. mm^mmt\.x% 

ti, IR^:98.2S; 

iH-NMR (CDCI3) B\ 1.79 - 1.86 (4H, m). 2.10 (3H. 
s), 2.70 (2H, t, J =7.0 Hz), 3.96 (2H, t, J = 5.8 
Hz). 6.04 (IH, d. J » 3.4 Hz). 6.23 (IH, d, J = 

3.4 Hz), 6.60 (2H, d, J = 8.8 Hz), 6.84 (2H. d. J 

= 8.8 Hz). 6.94(2H, d, J = 8.8 Hz). 7.04 (2H. d, J 
= 8.8 Hz), 7.19 - 7.33 (5H. m). 

IR (KBr) cB-i; 3300, 1613. 1512. 1454, 1537, 1397. 



1289. 1244. 1171. 835, 764. 700. 
(3) (2R)-2-(4- (5-;< ■^/U-l-(4- (4-7 x-yl^T" h ^ i^) 
7 X x;U)-lH-h'o-yU~2-^ M 7 x / i^)-3-7 x- 

4- {5-;< t;U-l- (4- (4- 7 X -/PT' h i') 7 X -;U)-1H- 

eD-;u-2--f M 7 X y-;u*^<i> . HJicsi) \Q\<r> 

(3) tiPiaicLT. ^m&rmMtLx\kti. n. 

% : 39.83; 

'H-NMR (CDCI3) 8\ 1.13 (3H, t. J = 7.2 Hz), 1.82 
- 1.85 (4H. n). 2.08(3H. s). 2.70 (2H. t. J = 6.9 
Hz). 3.17 - 3.20 (2H. m). 3.% (2H. t. J= 6.0 H 
z). 4.13 (2H. q. J = 7.2 Hz), 4.67 - 4.72 (IH, 
d), 6.01 (IH. d.J = 3.3 Hz). 6.22 (IH, d. J = 3.3 
Hz). 6.61 (2H, d, J = 8.7 Hz), 6.82 (2H, d. J = 8. 
7 Hz). 6.92 (2H, d. J = 8.7 Hz). 7.01 (2H. d. J = 

8.7 Hz), 7.17 - 7.32 (lOH, m). 

IR (KBr) cm-i : 1752. 1734, 1514, 1483, 1287. 124 
4. 1182, 1084. 1032. 835. 760. 700. 
C0 3 34]||JftWl84 

(2R) -2- (4- {5-;< f-;l^-l- (4-(4-7 x h ^ i^) 7 x 
-;UJ-lH-eD-;W-2-'f ;H 7 X /df- v')-3-7 xx/wr 

(1) (2R)-2-(4- {5-y f-;U-l-(4-(4-7 x -/Wy V^l/) 
7 X x;U) -lH-ea-;U-2-'f ;H 7 X y ^ i')-3-7 X - 

(2R) -2- (4- {5-;< f-/P-l- (4- (4- 7 x :=.;l/7" h ^ v) 7 x 
-;p}-iH-t'a-/u-2-'f ;U 7 X y df.v)-3-7 X -/i/T 
unvW. xf-;i^*^^>. HSfiWl 8 2i7) (i) tnWkZ 

LT, mm^xim»h\.x%tz,m^:i\.yL 

'H-NMR (CDCI3) S; 1.81 - 1.85 (4H, m), 2.08 (3H, 
s), 2.70 (2H. t, J =7.0 Hz), 3.22 (2H, d. J = 5.8 
Hz), 3.95 (aJ. t. J = 6.0 Hz). 4.75 (IH. t. J = 

5.8 Hz). 6.03 (IH. d. J = 3.2 Hz), 6.23 (IH, d, J 
= 3.2 Hz). 6.62(2H. d. J = 8.8 Hz). 6.82 (2H, d, J 

= 8.8 Hz), 6.94 (2H. d. J = 8.8 Hz). 7.01 (2H. d. 
J = 8.8 Hz). 7.16 - 7.36 (lOH. m). 
IR (KBr) cr' ; 3031. 1728. 1514. 1287. 1244. 118 
1, 1084, 835. 758. 700. 

(2) (2R)-2-(4- {5-;< ^;U-l-(4- (4-7 x -/LT" h v) 
7 xX;p)-lH-eo-;U-2-'f M 7 X y =3f i^)-3-7 xX 

(2R) -2- (4- {5-^ f-ZW-l- (4- (4-7 x x;l.7" h ^ i^) 7 x 
x;|^)-lH-eD-;U-2-^ M 7 x y df i')-3-7xX;Ur 

DM-yK*^<;>. ustepiji S2<7) (2) tmmzix. a 
mmmt^k ix'i%tz. m 89.33; 

'H-NMR (DMSO-ds) $: 1.74 (4H. bs). 1.98 (3H, s), 
2.65 (2H, t. J = 7.0 Hz). 2.84 - 3.10 (2H, m). 3. 
98 (2H, t, J = 6.0 Hz). 4.16 - 4.21 (IH, m), 5.91 

(IH, d, J = 3.4 Hz), 6.06 (IH, d, J = 3.42 Hz), 
6.52 (2H. d, J =8.8 Hz). 6.79 (2H, d, J = 8.8 Hz), 
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6.92 (2H. d. J = 8.8 Hz). 7.03 (2H, d. J = 8.8 H 
z). 7.11 - 7.32 (lOH. m). 
IR (KBr) cr' : 1615, 1514. 1399. 1244, 1181, 116 
9, 1049, 1030, 835 , 766, 750. 700. 
(a]^^' -5.33* (c 0.545, J<9y->1') 

C0335] mmi85 

(2R)-2-(4-.{l-(3-(4-'vrf-;l'7 x y 1^)7-0 \i)\^)-5- 
.Xf-;l.-lH-eQ-;U-2-'f /H 7 X y '¥i^)-3-7 x-zwr 

(1) 2-(4-'^y>'';l^jr+i^7 x-;W-l-[3-(4-^r^yl^ 
7 X y # i/) ro e;!-) -<y-M 1 H-tf n-;p 
3-(2-( 4 -^yiy/l'^^ 7 X -/l)-5-j< f-;l^-lH- fa 
-/l^-l-fyUlruAV-l-Jr-zU (1.00 g. 3.11 mmol), 
4-n-'s7'f-;P7xy-;l/ (897 mg, 4.67 ramol). h'J 
7x-;U*;^7 -f y (1.22 g, 4.67 BBol) cOhvUxy 
jgJR (2 ml) (Cl.r -(Tri.'';!^;U-K-/U)vf^'Ji^'> 

(1.18 g, 4.67 mmol) SrjDi.. 80 'C-Cmiajajf t 

: Pi?x^;|.=30 : 1) t'fglSLt, ^mniim 
mt IX^fc, 1.20g (IR$ : 80.03;) 
'H-NMR (CDCI3) 8; 0.87 (3H, t. J = 7.0 Hz), 1.22 

- 1.28 (8H. m). 1.49- 1.61 (2H, m), 1.91 - 2.01 
(2H. m), 2.30 (3H, s), 2.52 (2H, t. J = 8.0 Hz), 

3.71 (2H, t, J = 5.8 Hz), 4.09 (2H. t, J = 7.2 H 
z), 5.06 (2H, s),5.92 (IH. d, J = 3.2 Hz). 6.03 (1 

H, d, J = 3.2 Hz). 6.66 (2H, d, J = 8.8 Hz), 6.91 

- 7.49 (IIH, m). 

IR (KBr) cm-i : 1611, 1524, 1510, 1468, 1454, 138 
3, 1310, 1281, 1244. 1175. 1053, 1024, 833. 756, 7 
35, 698. 

(2) 4-{l-(3-(4-A.Tf-;l/7 X y^Jf i^)rDe;i/)-5-.>< 
f-;l/-lH-trn-/l.-2-< ;H 7 X y-/P 

2-(4-<y V- 7 X ~M -5-^ ^JU-l- C3- (4-'sr 

f";l,'7x/#v)rotf;UMH-l^o-;l' (1.14 8. 2.3 
7 mmol) <7)x.f'/-H' (30 ml). "fhyhVxuyyy 
(30 ml) m^zm J^yi^'^M.mM (200 mg) 5rJPi, 

mmkLx. '^mnimM^iLx^ft. 911 mg (jr 

% : 9A.S%) 

'H-NMR (CDCI3) d: 0.87 (3H. t, J = 6.6 Hz), 1.21 
- 1.28 (8H, b), 1.51- 1.61 (2H. m) , 1.87 - 

I. 97 (2H, m), 2.30 (3H. s). 2.52 (2H, t, J =7.6 H 
z). 3.71 (2H, t. J = 7.0 Hz), 4.07 (2H, t. J = 7.4 

Hz). 5.91 (IH.d. J = 3.6 Hz), 6.02 (IH. d. J = 3. 
6 Hz). 6.67 (2H. d, J = 8.4 Hz), 6.80(2H. d. J = 
8.8 Hz). 7.04 (2H, d. J = 8.4 Hz), 7.22 (2H, d. J 
= 8.8 Hz). 

IR (KBr) cB-i : 3407. 1613. 1512. 1470, 1385. 124 



2, 1175. 1051, 837. 758. 

(3) (2R)-2-(4- il-(3-(4-'\7*^;U7 x 7 =Jf v')7*nf 
/t'3-5-;^ f.;l^lH-fD-/U-2-'f /H 7 X y =5r v)-3-7 x 

4- (1- (3- (4-A.r f-zl- 7 X y =^rv-) TO t:;p] -5-y f-/l/-l 
H-h'o-;l'-2-Y;H7x/-/l/ (910 mg. 2.22 mmol). 
(S)-2-tHDdri'-3-7x-yUrnA-yS! x.^iv (673 
mg, 3.47 mmol), M) 7x-/Ur^X7 y (910 mg, 
3.47 mmol) cOh/UxyJg^ (3 ml) {Cl.l' -CrV-Jii 
)Vif^^)\')V\^^^)Vy (876 mg, 3.47mBol) 2:jDX, 8 

0 •CT'12 ^mm\^tz. s^kx 

PVh/57^-('s.df-t>' : itSSX^/U=30: 1) T 

fssLT. ^miimmitLxmz. 490 mg mm- 

'H-NMR (CDCI3) d; 0.88 (3H. t. J = 6.6 Hz), 1.15 

- 1.33 (IIH. a), 1.51- 1.60 (2H. m), 1.88 - 1.9 

4 (2H, m), 2.29 (3H. s). 2.52 (2H. t. J = 8.0Hz), 
3.24 - 3.28 (2H, m), 3.70 (2H. t. J = 5.8 Hz), 4. 

05 (2H. t, J =7.2 Hz). 4.19 (2H. q. J = 7.0 Hz), 
4.76 - 4.82 (IH. m). 5.90 (IH, d. J= 3.8 Hz), 6.0 
0 (IH, d, J = 3.8 Hz), 6.66 (2H. d, J = 8.4 Hz), 
6.82 (2H.d. J = 8.8 Hz). 7.02 (2H. d. J = 8.8 Hz), 

7.19 - 7.34 (7H. m). 

IR (KBr) cm-' : 1753. 1736. 1611. 1510. 1242. 117 
9, 1084, 1032, 835, 756. 700. 
C03361 HMMl 86 

(2R) -2- (4- {l-(3-(4-Asrf-;l.'7 x / ^ i/-) T o tfyW -5- 
y f';l.-lH-b'D-/|.-2-'f /H 7x >')-3-7x-/U7' 

(1) (2R)-2-(4-{l-(3-(4-'S7'f-;I'7 x i^)7*o tT 
yU)-5-y ^/L-lH-f o-;l/-2-'f M 7 x j/)-3-7 x 

=.lVT\3J^ym. 

(2R)-2-(4- {l-(3-(4-'\rf-;l'7 X / v-)7'a t;UJ-5- 

.X f-/i/-iH- t:a-/i/-2-'f /u> 7 X y ^ i^) -3- 7 X -)Vr 

nnyW. xf-;U (480 rag. 0.825 mmol) O thF (15 m 
I) t i^fJ-iV (15 ml) m.-^^W.iZ\\{ im^:^'}^ 

j^mm (3 ml. 3 mmol) s-jp;i. mm'\«mmL 
1 ) Tnmix. smiiitimitLrntz. 353 mg 

(IR^:77.3!S) 

'H-NMR (CDCI3) 8; 0.87 (3H. t, J = 6.6 Hz). 1.23 

- 1.30 (8H. m). 1.48- 1.62 (2H. m). 1.84 - 1.95 
(2H. m) . 2.28 (3H. s). 2.51 (2H. t. J =7.8 Hz). 

3.29 (2H. d. J = 6.2 Hz), 3.70 (2H. t. J = 5.8 H 
z). 4.04 (2H. t. J = 7.0 Hz). 4.84 (IH, t. J = 6.2 
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Hz). 5.89 (IH. d. J = 3.6 Hz). 5.99 (IH. d. J = 3. 
6 Hz). 6.64 (2H. d. J = 8.8 Hz). 6.81 (2H. d. J = 
8.8 Hz). 7.01 (2H. d. J = 8.8Hz), 7.20 - 7.30 (7H. 
m). 

IR (KBr) cr' ; 3032. 1728. 1510. 1240. 1177. 108 
4. 835. 758. 700. 

(2) (2R) -2- (4- {l-(3- (4-'^rf-/U 7 x / i') 7*0 1 
;W-5-;< f-;i-lH-t:p-;u-2-f /H 7 X >')-3-7 X 

(2R)-2-(4- {l-(3-(4-'sr^;l'7 x / ^ i^) To tr;U)-5- 

.xf-;u-iH- trn-/p-2-f ;H 7 X /df i/)-3-7 x-;i.r 

nA'ygf (330 mg. 0.5% nraiol ) IZX.^ (6 ra 

1) tiN ymiti-h'j^M, (oj^i^y-jumm (0.536 m 

I) *J!in;c, fflHaUc. aSfcxMyrDl^;i.x—f/|. 
imx. EimimiiitlXWc 212 ng (IR*:68. 

6%) 

iH-NMR (DMSO-de) d ; 0.85 (3H. t. J = 7.0 Hz). 1.1 
8 - 1.35 (8H. ■). 1.44 - 1.58 (2H, m), 1.66 - 
1.91 (2H. m) . 2.21 (3H, s). 2.47 (2H. t. J= 7.6 
Hz). 2.92 - 3.19 (2H. m), 3.69 (2H. t, J = 5.8 H 
z). 3.99 (2H. t.J = 7.6 Hz). 4-29 - 4.35 (IH, n), 

5.76 (IH. d. J = 3.2 Hz). 5.82 (IH.d. J = 3.2 H 
z). 6.66 - 6.99 (4H. m), 7.03 - 7.34 (9H, ra). 
IR (KBr) cm-i : 1613. 1512, 1470. 1404. 1242, 117 
7, 1042, 829, 764, 700. 
(alo" 10.3* (c 0.585, ;««^'y-;l') 

[03 371 HifiWlST 

(2R)-2-(4- {5-P< ■?-;U-l-(3- (4-y :i;U7 xy^i^) 7'P 
tyl.')-lH-en-;W-^->f ;U 7 x / ^ i^) -3-t7 x -Jl-T 

(1) 2-(4-0-i^';P:t^i'7xX;l.)-5-;<f-;H-(3-(4- 
>':^;1'7 X ydri/)rD tf/i.-)- 1 H-en-;P 
4-n-y-;i/7xy-;uA'(o. mmmi8 5(r> (1) k|S| 

mzix. smi^m'^tLxnfz. mm ■.95.6% 

»H-NMR (CDCI3) S; 0.88 (3H, t, J = 6.6 Hz), 1.23 
- 1.30 (12H, B), 1.51- 1.60 (2H, b), 1.88 - 1.9 
8 (2H. m). 2.31 (3H. s). 2.52 (2H. t. J = 8.0 Hz), 
3.71 (2H, t, J = 5.8 Hz). 4.09 (2H, t, J = 7.2 H 
z). 5.06 (2H. s). 5.92 (IH. d. J - 3.4 Hz). 6.03 
(IH, d. J = 3.4 Hz), 6.66 (2H. d. J = 8.4 Hz), 6.7 
0 - 7.06 (4H. m). 7.25 - 7.49 (7H. m). 
IR (KBr) cm-i ; 1611, 1524, 1510, 1468, 1454, 130 
9. 1279. 1244, 1175, 1026. 833. 696. 

(2) 4- {5-;< (3-(4-y-;l^7xy^fi^)rn e/H 
-lH-b*o-;P-2-f ;H 7 X y 

2-(4-'<.>' vVU;t^ 1^7 X -H')-5-?( f-zU-l- [3- (4- / - 
;l<'7x y=Sf i^)7'Df/l^]- 1 H-tTD-ZUAxt,, mm 1 

8 5<7) (2) tmmzLx. smia^mmitix'i% 

fZ. JR^:95.3% 

iH-NMR (CDCI3) d; 0.88 (3H, t. J = 7.0 Hz), 1.22 



- 1.29 {12H, m), 1.49- 1.59 (2H. m), 1.87 - 1.9 
7(2H, m), 2.30 (3H, s). 2.52 (2H. t. J = 7.6 Hz). 
3.72 (2H, t. J = 5.8 Hz). 4.07 (2H, t. J = 7.42 H 
z). 5.91 (IH, d,J = 3.4 Hz), 6.02 (IH, d. J = 3.4 
Hz), 6.67 (2H, d. J = 8.8 Hz). 6.81 (2H, d. J = 8. 

4 Hz), 7.04 (2H, d. J = 8.4 Hz). 7.22 (2H. d. J = 
8.8 Hz). 

IR (KBr) cra-i ; 3387. 1613. 1526, 1510, 1468. 143 
9, 1387, 1310, 1242, 1175. 837, 758. 
(3) (2R)-2-(4-|5-yf-;P-l-(3-(4-y-yl'7xy=Jf>') 
r n e;W -IH- e o-;i/-2-f ;u} 7 x y df >•) -3-7 x - 
/U7'oy\'yg! xf-zU 

4- {5-^ ■?-;u-i-(3- (4- y x;P7 X y >■) rn tr/L-j-iH- 
lfD'-;U-2-f ;H 7 X y-;l^*><i> . m&m 1 8 5 

(3) tmmizix. smimmtLxm^. w 

^ : 27.2% 

'H-NMR (CDCI3) 8; 0.88 (3H. t, J = 6.6 Hz), 1.15 

- 1.37 (15H, ■), 1.51- 1,61 (2H, m), 1.88 - 1.9 

5 (2H, ra), 2.29 (3H, s), 2.52 (2H, t, J = 8.0Hz), 
3.24 - 3.28 (2H, m). 3.70 (2H, t, J = 6.2 Hz), 4. 
05 (2H, t. J =7.8 Hz). 4.19 (2H. q. J = 7.0 Hz), 
4.76 - 4.82 (IH. n), 5.90 (IH. d. J= 3.4 Hz). 6.0 
0 (IH, d, J = 3.4 Hz), 6.66 (2H. d. J = 8.4 Hz), 
6.82 (2H,d, J = 8.8 Hz). 7.02 (2H, d, J = 8.4 Hz). 

7.21 - 7.34 (7H, m). 

IR (KBr) ci-i ; 1755. 1736. 1524, 1510. 1279. 124 
0, 1179, 1084. 1032, 835, 756. 700. 
[03381 HSfi^Jl 88 

(2R) -2- (4- {5-y ^/U-1- (3- (4-y x/U7 x y ^ i/-) To 

ezu] -iH-tro-/i^2-'f M 7 X y dE-i^)-3-7 x-;wr 

(1) (2R)-2-(4- {5-;< ^;U-l-(3- (4-y x;l.7 x y i^) 
rP f /H-lH-tf o-/l/-2-f ;W 7 X y ^>')-3-7 xX 

;l.-7'p>'N'yS 

(2R) -2- (4- (5-y f-J\^l- (3- (4- y x;|^ 7 x y ^ x) TP 

t:;H-iH- tru-;p-2-f ;W 7 X y i/)-3-7 X X/U7* 

pyN-yg? xf-;uA^f> , mmm i s e <?) ( i ) t isi«(c 
IX. mmmmtbxwz, m:7o.9% 

iH-NMR (CDCI3) d; 0.88 (3H. t, J = 7.0 Hz), 1.23 
-1.30 (12H, m). 1.49- 1.59 (2H, m) , 1.86 - 1.9 
2 (2H. ra), 2.28 (3H. s), 2.51 (2H, t, J = 8.0Hz). 
3.28 (2H. d. J = 6.6 Hz), 3.77 (2H. t. J = 5.6 H 
z), 4.04 (2H, t.J = 7.0 Hz). 4.84 (IH, t. J = 6.6 
Hz). 5.90 (IH, d. J = 3.2 Hz). 5.99 (IH. d. J = 3. 
2 Hz), 6.64 (2H, d. J = 8.4 Hz). 6.81 (2H. d, J = 
8.8 Hz), 7.01 (2H. d, J = 8.8 Hz), 7.20 - 7.30 (7 
H, 01). 

IR (KBr) cm- 1 ; 3031, 1728. 1510, 1242. 1177. 108 
4, 833. 700. 

(2) (2R)-2-(4- {5-y ^/l-l- (3- (4- y x;l.7 x y ^ i^) 
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rnhVU]-lH-t"a~-;U-2->fyH7xy^ri/)-3-7x:i 

(2R)-2-(4- {5-;< t;^-M3-(4-y :^yl^7 x y ^^r i^) Tu 
b:;u)-lH-l^ n-;L-2-^ ;K 7 x y ^x)-3-7 x-zl^r 
OA->KA^A>. ^t6fi?ill8 6c;) (2) tlSiatcLT. i 

mmi^t ixmc. : 67.43; 

iH-NMR (DMSO-dg) d\ 0.85 (3H, t, J - 6.6 Hz), 1.1 
8 - 1.31 (12H. m). 1,45 - 1.57 (2H, id). 1.75 - 
1.89 (2H, m). 2.21 (3H, s), 2.47 (2H, t. J =7.6 H 
z). 2.93 - 3.19 (2H, m), 3.69 (2H. t. J = 6.0 H 
z). 3.99 {2H, t. J= 7.0 Hz). 4.29 - 4.39 (IH. m), 

5,76 (IH, d, J = 3.4 Hz). 5.81 (IH, d,J = 3.4 H 
z). 6.67 (2H, d. J = 8.4 Hz). 6.76 (2H. d. J = 8. 
8 Hz), 6,99- 7.34 (9H. m). 
IR (KBr) cm-i ; 1615. 1584. 1512, 1472, 1454, 140 
4, 1309. 1227, 1179, 1053, 829, 762, 700. 
[a)o^' 7.97* (c 0.530. ^^^/-M 

t03 393 IIJfi(!?iI189 

(2R)-2-{4-[l-(4-r>';l/7x:::;U)-5-;^ f-;U-lH-t'D- 
;U-2-^ 71/) 7 X y ^ i/} -3-7 X z.flTVJ'^yM X-^7U 

(1) 2-(4-^y>'VU:t^i^7x:::;^)-l-(4-T>';i/7x::: 
;P)-5-;^f";U-lH-tfn-;i/ 

(2.00 g, 7.08 mo\) A-n-r'y)lT::^0 y (1.65 
7.08 infflol) b P-h/l/XyxyU^ygf-TfcftJISjdOl mg, 

0.523 iDjnol) <D h;l/X>?$?g (100 ml) ^:f^-y 

xi^-^<7)mmm^^x. 12 mmumM^iitztk. m 

^77 (^^r^>' : »KX^;U = 30 : 1) Tfl!S 

Lx. m^^mwkt Lxwz. 2.79 g (ir$ : 82.1 

%) 

iH-NMR ((n)C!3) d\ 0.87 (3H. t. J = 7.0 Hz). 1.20 
- 1.34 (14H. n). 1.55- 1.66 (2H. m). 2.13 (3H. 
s). 2.62 (2H, t, J = 7.8 Hz), 4.97 (2H, s).6.05 (1 
H. d. J - 3.2 Hz), 6.24 (IH, d, J = 3.2 Hz), 6.75 
(2H, d. J = 8.8Hz). 6.97 (2H. d. J = 8.8 Hz). 7.03 
(2H. d. J = 8.4 Hz). 7.15 (2H. d. J= 8.4 Hz). 7.3 
3 - 7.41 (5H. m). 

IR (KBr) cri ; 1611. 1522, 1454, 1393. 1281. 124 
0. 1177. 1038, 1026. 833, 760, 735. 696. 

(2) 4-(l-(4-TV;U7x-;W)-5-;<f^;W-lH-fD-;l-2 

2-(4-'<ly i^VU:t^f i/7 xr:;l/)-l-(4-Ti^/^7 xX7l/)- 

5-^^;^-lH-en-;K2.77 g. 5.77 cimol) (7)^^^/- 
)V (40 ml). TN7tKD77y (40 ml) 

^^yy^i^mm (200 mg) iMt. 7\mnm%T 4 m 

m^^\m?Mb LXWz. 2.10 g (K* : 93.3%) 
iH-NMR (CDCI3) d\ 0.88 (3H. t, J = 7.0 Hz). 1.21 
- 1.31 (14H, in). 1.54 - 1.68 (2H, m). 2.11 (3H, 



s). 2.61 (2H, t. J = 8.0 Hz), 6.05 (IH. d.J = 3.2 
Hz). 6.24 (IH. d. J = 3.2 Hz). 6.59 (2H, d, J =: 

8.8 Hz). 6.92 (2H. d. J = 8.8 Hz). 7.02 (2H, d. J 

= 8.2 Hz). 7.14 (2H. d, J = 8.2 Hz). 

IR (KBr) cffl-» ; 3328, 1615, 1514. 1485. 1437. 139 

7. 1262. 1171. 835. 760. 

(3) (2R)'-2- )4- ( 1- (4-f i^iV 7 x x;U) -5-;^ f-zP-lH-t 
D-;U-2-</W7x/^>')-3-7x::./P7'nA>Ss x 

4-(l-(4-Tv/U7x^7l-)-5-^f-;l/-lH-fa-y^-2->f 
;P)7xy"-;K2.08 g.5.34 mraol). (S)-2-b Kn^f 
^-y j.-}Vru/^ym xf-yp (1.56 g, S.OODDnol), 
V'}yx.ri.)Vt^xy >{y (2.10 g. 8.00 mmol) <7)h)V 
xy?S?S (6 mDtci.r -(Ty'>^^;^;u.-Kx;u)i;h'^y 
'Jy (2.02 g. 8.00 mmol) m\it. 80rT12 ^Sffl 

nuz. g^Kx^/uTiibtbL/L% * 

{^^V-y : g^Sx^/U-30 : 1 ) XWmiX . 

i:im^t ixmz. 1.64 g mm : 54.35:) 

iH-NMR (CDCI3) d\ 0.88 (3H. t. J = 6.6 Hz). 1.13 
(3H. t, J = 7.2 Hz). 1.17 - 1.34 (14H. m). 1.53 

- 1.65 (2H, m), 2.10 (3H, s), 2.60 (2H, t. J= 7.8 
Hz), 3.17 - 3.21 (2H, m). 4.13 (2H. q. J = 7.2 

Hz). 4.66 - 4.73 (IH. in), 6.03 (IH. d, J = 3.4 H 
z), 6.22 (IH. d. J = 3.4 Hz). 6.60 (2H,d, J = 9.2 
Hz). 6.91 (2H. d. J = 9.2 Hz). 7.00 (2H. d, J = 8. 
6 Hz). 7.13 (2H, d. J = 8.6 Hz), 7.21 - 7.36 (5H. 
m). 

IR (KBr) cm-i ; 1755, 1736. 1520, 1238, 1182. 108 
4. 1036. 833, 762, 745,698. 
[0 34 0] llifiifljl 90 

(2R) -2- {4- [1- (4-T i^;l/ 7 x x;U)-5-;^ f-;P-lH- l^U- 
;P-2->f /W 7 X y v-} -3- 7 X -;^r oy 8:^ hO^y 

(1) (2R)-2-(4-(l-(4-T>-;U7 x:^;W-5-;^ f-;U-lH-l^ 
D-;U-2-^ 7 X y ^ -3-7 X x;l.r ny 
(2R) -2- {4- (1- (4-T >';U7 X :i;U)-5-;< f^/U-lH- fn- 
)\^2'^ /U) 7 X y ^ S^) -3- 7 X -;uroy Wggx^;!^ 
(1.62g, 2.86 mmol) <D THF (60 ml) t (6 
0 ml) Jg^fgJStlN im\tt')'^d^mmi (10 ml, 10 
mmol) m^X\^^m\^fz. K^EStSrlNiS 

mi^'ff^uz^k. »Kx^;uti!iia5Lf^, mmk-^x* 

m^. wmmr^y^^y'^i^xmk\^fz\k. mm:^. 

^-(g^isx^yu) x^mLx . ^mm:mmt\^ 

XWz. 1.10 g (IR^:71.4J!) 

^H-NMR (CDCI3) d\ 0.88 (3H. t. J - 6.6 Hz). 1.22 

- 1.29 (14H, m). 1.54- 1.66 (2H. m). 2.10 (3H. 
s), 2.61 (2H. t. J = 8.4 Hz). 3.21 (2H. d, J= 6.2 
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Hz), 4.75 (IH. I. J = 6.2 Hz). 6.03 (IH, d. J = 3. 
2 Hz). 6.23 (IH. d. J = 3-2 Hz), 6.60 (2H. d, J = 
8.8 Hz). 6.92 (2H, d, J = 8.8 Hz), 7.00 (2H, d, J 
= 8.8 Hz). 7.13 (2H, d, J = 8.8 Hz). 7.26 (5H. b 
s). 

IR (KBr) cr' ; 3393, 1728, 1522. 1236. 1181, 108 
4, 833, 760. 700. 

(2) (2R) -2- {4-(l-(4-T i^/W 7 x -;U) -5-^ ^/U-IH- f 
p-;U-2-'f /W 7 i /df v'} -3-7 X -Jl^ru/'^yWii- h 

(2R)-2-{4-(l-(4-T i';U7 X -M-S-J^ ^/P-lH-tD- 
/U-2-^ /I/) 7 X y ^ i'l -3-7 X -/UyaJiym ( 1 • 05 
g. 1.95 mmol) tXr^y-/!/ (10 nl) tlN 7miti-h 

v^j^ <r>x^/->i'mm (1.76 ml) srjn;t, wmi 

laWsi: LT^^vl. 802 mg (lK$ : 81.4%) 
iH-NMR (DMSO-ds) 8; 0.86 (3H, t. J = 6.6 Hz), 1.1 
8-1.33 (14H. ■). 1.52 - 1.64 (2H, n). 2.01 (3 
H, s), 2.59 (2H. t, J = 7.6 Hz), 2.86 - 3.16(2H. 
m). 4.19 - 4.24 (IH. b), 5.92 (IH. d. J = 3.8 H 
z). 6.07 (IH, d. J= 3.8 Hz), 6.52 (2H. d. J = 8.8 
Hz). 6.77 (2H. d. J = 8.8 Hz). 7.02 (2H, d, J = 8. 

0 Hz). 7.08 - 7.27 (7H. m). 

IR (KBr) cr> ; 1615. 1520. 1395. 1235, 1059. 103 

2, 831, 762. 700. 

[0 34 1] mmmi 9 1 

(2R)-2-{4-(l-(4-A.7'^;l.7r^>'7x-;l')-5--X^;l^ 

1 H - eo-;l/-2-'f /k) 7 X y 4f -3- 7 X :i;ur D/« 

(1) 2-(4-^y v/l/?!-dri^7 X -yU)-i-(4-/s,7'f.yl,;j-df 
v'7 X -yl.)-5-^ f-yl^lH-tr n-;|/ 
4- (2- ( 4 y 7 X -;l/)-5- j>t f-yl/-lH- tfo 

-;l/-WyU)7xy-;P (l.OO g, 2.82 mnwl), 1-7D 
^^r^y (0.543 ml, 3.38 miDol). ^iJ/^'j-^A (46 
6 mg. 3.38 Bmol) <r> DMF (20 ml) 80 'CX' 4 

mtamiA^x-mi. mykmt'7^:^^i^^i.X'm 

■7h/77-f- Cv^-tV : »i?Xf-7P=30 : 1) 
TiSSSLT, BWimtrvlsmbLXm. 840 g (IR 
$ : 65.6%) 

'H-NMR (CDCI3) ^: 0.90 (3H. t. J = 7.0 Hz). 1.22 
- 1.46 (8H. ■), 1.72- 1.83 (2H. n). 2.10 (3H, 
s). 3.95 (2H. t, J = 6.6 Hz). 4.98 (2H. s), 6.04 
(IH. d. J = 3.2 Hz). 6.24 (IH, d, J = 3.2 Hz). 6.7 
6 (2H, d. J = 8.8Hz). 6.85 (2H. d. J = 8.8 Hz). 6. 
% - 7.07 (4H, m), 7.33 - 7.40 (5H. m). 
IR (KBr) cr' : 1609. 1514. 1483. 1468. 1454, 139 

3. 1289, 1244, 1177, 1040, 1026, 835, 760, 735, 69 
8. 



(2) 4- ( 1- (4-'s7*^yl'7j-4f 7 X =.M -5-;^ f-yU-lH- tr 
D-;l^2-'f;H7xy-;i' 

2-(4-'<.>>'';W5r ^ X 7 X -/l/)-l-(4-'V7'f-/l^:t^i^7 
i-;l,)-5-.Xf-;l-lH-tn-;K820 b«, 1.81 mmol) (7) 
Xi'y-il' (30 ml), Th^tVayyy (30nl) jM 
{C10% f'^yi^'yj^m (200 mg) S:J04., *^#ffl^T 

3 mmnttz. T-mmucm. mmmi 

X. mmi:itim^t IXmc. 650 mgdlX* : 98.9!!;) 
iH-NMR (CDCI3) d; 0.90 (3H, t, J = 6.6 Hz), 1.28 
- 1.43 (8H. ra). 1.69- 1.79 (2H. m), 2.10 (3H, 
s), 3.95 (2H, t. J = 6.6 Hz). 6.04 (IH, d, J= 3.6 
Hz), 6.23 (IH, d, J = 3.6 Hz). 6.61 (2H, d. J = 8. 

4 Hz), 6.85 (2H, d, J = 9.2 Hz), 6.94 (2H, d. J = 
8.4 Hz), 7.04 (2H, d. J = 9.2 Hz). 

IR (KBr) CD-I ; 3403, 1613, 1514. 1472, 1437. 124 
6. 1171. 1040, 835, 762. 

(3) (2R)-2- {4-ll-(4-A.rf-yl.':t^ 7 x x;W)-5-;< f- 

H-en-;P-2-^^l']7xy^i^)-3-7xx;ur 

aJ<yf^ xf-;P 

4-(l-(4-^7"f-;l':t=¥i^7x-/U)-5-p(f-;U-lH-fa- 
yl^2-'f/W)7x>'-yK640 mg. 1.76 mmol), (S)-2-t 
Fndp-j/-3-7x-;l/7*D>''«>'it Xi-fU (513mg. 2.64 

mmol), h ';7x::^;l'*;^7 -f >• (692 mg, 2.64 mmol) 

coh)l'Xymi& (2 ml) {ci,r -(r^/xT^;!/--^:^;!.) 
i/'tr^'ji^'y (666 mg. 2.64 mmol) ^Ml. 80 "CTl 

2 ^mtmitz. Rmmi:ykizm\ g^i?x^/i.Ti* 
tULtc, m&m^myiimm-^y^^i^'^AX'^iSit, mm 

97-f-('S#-9->:iH8xf-;U=30: 1) XVimt 

•c, ^ms^immt ixm. 240 mg mm 25.25;) 

iH-NMR (CDCI3) d; 0.90 (3H. t. J = 6.2 Hz). 1.14 
(3H, t. J = 7.0 Hz). 1.35 - 1.55 (8H. m). 1.76 - 

1.83 (2H. m). 2.09 (3H. s), 3.17 - 3.21 (2H, m), 

3.94 (2H. t, J = 6.6 Hz), 4.14 (2H, q, J = 7.0 H 
z), 4.66 - 4.73(1H. m), 6.02 (IH. d. J = 3.6 Hz). 

6.21 (IH, d. J = 3.6 Hz). 6.61 (2H, d. J = 8.8 H 
z), 6.83 (2H. d, J = 8.4 Hz), 6.93 (2H, d, J = 8.4 

Hz). 7.01 (2H. d, J = 8.8 Hz). 7.25 - 7.27 (5H. 
m). 

IR (KBr) cm-' ; 1755, 1734, 1514. 1483. 1287. 118 
2. 1084. 1038. 835. 760. 700. 

[0342] HJfelJiJl 92 
(2R) -2- {4- (1- (4-^7*f-;l/3r 4r 7 X -/\^) -5-.X 

1 H - tD-;p-2--f 7 X y ^ i'l-3-7 X x/urn/N" 

(1) (2R)-2- {4- (1- (4-'\rf-;l/5j-^f i' 7 X x;U)-5-> f- 
yk-1 H-tn-yu-2-^;W7xydf>'|-3-7xx/ur 

(2R) -2- (4- (l-(4-^r X 7 X -5-;< f-ZU- 

1 H - eQ-;l,'-2-< M 7 X 5.^1-3-7 X X/Uro/N" 
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yg$ x^/U (235 Bg. 0.435 mraol) (T) THF (7ib1) t 
(7 ml) )I^?i?KiClN 7m.\tiJ')^i^m 
(2 ml. 2 miiiol) $:jD-t, MjaT 1 B^SISJtL/;:. R 
JSJSSrlNiiirC'^ftL/vrflt. g^xf-;l.T1*llJL/>:. 

nvh^^77 -f- (A.^-ty : PKxf-yl.= 1 : 1 ) T 
Bfl<)!K!iS:?aFK1?!ii: 210 mg dm : 

94. 2X) 

'H-NMR (CDCI3) 8\ 0.90 (3H. t. J = 7.0 Hz). 1.22 

- 1.41 (811. ■). 1.74- 1.81 (2H. m). 2.08 (3H. 
s). 3.20 (2H. d. J = 5.4 Hz). 3.92 (2H, t. J= 6.2 
Hz), 4.74 (IH. t. J = 5,4 Hz), 6.02 (IH. d. J = 3. 

6 Hz), 6.21 (IH.d, J = 3.6 Hz), 6.60 (2H, d, J = 
8.4 Hz), 6.82 (2H, d, J = 8.8 Hz), 6.93 (2H, d, J 
= 8.4 Hz), 7.00 (2H, d, J = 8.8 Hz), 7.25 - 7.26 
(511, m). 

IR (KBr) cr' : 2930, 1728, 1514, 1287, 1244, 118 

1, 1084, 1042, 835. 760, 700. 

(2) (2R)-2-{4-(l-(4-'\7-^/U:r^i/7 x-;l')-5-^f- 

/P- 1 H - \iu-i\r-l-^)V\ 7 i / ^ i^) -3-7 X ~lVr 

(2R) -2- { 4- { 1- (4- A.rf-/U5t 7 X -/U) -5-;^ f-/U- 

1 H - \^u-)\r■^-^ /u) 7 x y ^ s^i -3-7 x =.)vrx:in 

V-ir (190 ng. 0.371 mmol ) \,Z:l9 /-)V (5 ml) fclN 
*iS^t-^H'J•^?A <n:!.^J-)Vmm (O.333 mi) SrJP 

T. '^m^^m^h utfi/c. 135 mg m 75.83;) 

'H-NMR (DHSO-de) d\ 0.89 (3H. t. J = 6.6 Hz), 1.2 
2 - 1.48 (8H, m), 1.69 - 1.79 (2H, m), 1.99 (3H, 

s). 2.87 - 3.13 (2H. i). 3.95 (2H, t, J =6.2 H 
z), 4.18 - 4.24 (IH, m), 5.91 (IH, d, J = 3.4 H 
z), 6.06 (IH, d, J= 3.4 Hz), 6.54 (2H. d. J = 8.8 
Hz), 6.79 (2H. d, J = 8.8 Hz), 6.89 (2H.d, J = 8.8 

Hz), 7.02 (2H. d, J = 8.8 Hz). 7.11 - 7.29 (5H, 
»). 

IR (KBr) cm-' ; 1611, 1514, 1404, 1289, 1244. 118 
1. 1169. 1042, 1030, 836. 764. 700. 
(«)d" -2.41* (c 0.595. ;<^'/-;U) 
C0343]|ltei?!|193 

(2R)-2-{4-[5-;^f-;L'-l-(4-/-/W5fdf x7 x-;l^)- 1 
H - tr ^-;^-2->r )V\VxJ^i/) -3-7 x ~iVru)Vy 

(1) 2-(4-<yx;i-^^i'7x-/P)-l-(4-y-;U;f#i/ 

7 X -/l^)-5-y f->HH-fD-7U 

i-7"n^yty*>A,. mmi9 lio (1) tnmzL 

T, ^mi^mmh\.X%tz, 1R^:70.6% 
'H-NMR (CDCI3) d\ 0.88 (3H. t, J = 7.0 Hz), 1.20 

- 1.46 (12H, m). 1.72- 1.83 (2H, m), 2.10 (3H, 
s). 3.95 (2H, t. J = 6.6 Hz). 4.98 (2H, s).6.04 (1 



H, d. J = 3.6 Hz). 6.24 (IH. d. J = 3.6 Hz), 6.76 
(2H. d, J = 9.0Hz), 6.85 (2H. d, J = 9.0 Hz), 6.96 
- 7.07 (4H. m). 7.30 - 7.42 (5H,m). 
IR (KBr) cr' : 1609, 1514, 1468, 1454. 1289. 124 
6, 1177, 1040, 1026, 835, 760. 735. 698. 
(2) 4-(5-;<f-;U-l-(4-/-;l.^:^r>'7x-;P)- IH-t 

2- (4-0 i^VWjf '^fv7i-/L')-l-(4->'-;l'jf=ir>'7x 
-/P)-5-;<^/l'-lH-eD-;i.*>(i,, HMMl 9\<n 

(2) mmzLx. ^mi^mmt\.xw^> nx 

$ : 97.7% 

'H-NMR (CDCI3) 8\ 0.88 (3H. t, J = 6.6 Hz), 1.21 

- 1.36 (12H. m), 1.66- 1.78 (2H. m). 2.10 (3H. 
s), 3.94 (2H, t, J = 7.6 Hz), 6.04 (IH. d, J= 3.2 
Hz). 6.23 (IH, d. J = 3.2 Hz), 6.61 (2H, d. J = 8. 
6 Hz). 6.85 (2H, d. J = 9.2 Hz). 6.96 (2H, d. J = 
8.6 Hz), 7.04 (2H. d, J = 9.2 Hz), 6.% - 7.07 (4 

H. d). 

IR (KBr) cr' ; 3400, 1610. 1514, 1472. 1244. 117 

I. 835. 

(3) (2R)-2-<4-(5-^f-/l/-l-(4-y-/P:t^>-7x-;W) 
- 1 H - 1 n-;u-2-'f 7 X y ^ -3- 7 X -)Vru 
ny^ xf-/U 

4- (5-.X (4- y ~)ViS^ 7 X ~)V)- IH-t D- 

;W-2-^;W7x/-yu*>*>. '^m\ 9 i<o (3) tm 

mzLx, smimmtLxmz. ir*;24.8x 

'H-NMR (CDCI3) 8: 0.89 (3H, t. J = 7.2 Hz). 1.14 
(3H. t. J = 7.2 Hz), 1.24 - 1.46 (12H, m), 1.74 
-1.84 (2H, ■). 2.08 (3H, s), 3.17 - 3.21 (2H, 
m), 3.94 (2H, t. J = 6.6 Hz), 4.14 (2H, q, J = 7.2 
Hz). 4.67 - 4.72(1H, m), 6.02 (IH, d, J = 3.3 H 
z), 6.22 (IH, d, J = 3.3 Hz), 6.61 (2H,d. J - 9.0 
Hz). 6.83 (2H, d, J = 9.0 Hz), 6.93 (2H, d, J = 9. 
0 Hz), 7.01(2H, d. J = 9.0 Hz), 7.19 - 7.33 (5H, 
m). 

IR (KBr) cr' ; 1755, 1736, 1514, 1483, 1287. 124 
4. 1182. 1084, 1038, 835. 758. 698. 
[0344] HJfi^l 94 

(2R)-2- W-(5-p< ^)V-\-{^-/-lVif^ •> 7 x-;|^)- 1 
H - ira-;U-2-'f 7 x /^f i^} -3-7 x r.;^7•^>'^•>■ 

(1) (2R)-2-{4-(5-^f-;l-l-(4-/-;l^;t^v7x-;p) 
- 1 H - hf p-;l.'-2-'f ;U) 7 X y J/} -3-7 X -fl^rn 

(2R) -2- {4- 15- ^/l-l- (4-y 7 x ~J\^)- 1 

H - 1 o-;p-2-f ;H 7 X y =Jf vl -3- 7 X -tvr^j^y 

m x^;u*>i5,, mmmi92<n (d tnmzLx. 
mi^^mmat lxwz. ■. 66.9% 

'H-NMR (CDCI3) S\ 0.89 (3H, t, J = 6.8 Hz). 1.23 

- 1.43 (12H. m). 1.74- 1.81 (2H, m). 2.08 (3H. 
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s). 3.13 - 3.22 (2H. m). 3.91 (2H. t. J = 5.8 H 
z), 4.69 - 4.75 (IH. ni). 6.02 (IH, d. J = 3.2 H 
z), 6.20 (IH. d. J =3.2 Hz). 6.58 (2H, d. J = 9.2 
Hz). 6.80 - 7.02 (6H. m). 7.23 - 7.26 (5H. n). 
IR (KBr) cm-' : 3034. 1728. 1514. 1287. 1244. 108 
4. 835. 760, 700. 

(2) (2R) -2- {4-(5-^ f-/U-l-(4-y -ll':^^ x 7 x -)\^) 
- 1 H - tro-;l^2-^ yH 7 X ^1-3-7 x r.;l.rD 

(2R)-2- {4- (5-;< ^/l-l-(4- y-Jl'Tf^i^yx. - 1 
H - en-;l-2-'f 7 x y i/) -3-7 X -ji'Ta^O- 

mi)-^f>. mmmi 92<r> (2) tnmzx^x. wm^: 

ll«tt Lttfi^j, IR$:80.45; 

'H-NMR (DHSO-ds) 8\ 0.87 (3H, t, J = 6.6 Hz). 1.2 

1 - 1.42 (12H. m). 1.65 - 1.76 (2H. n). 1.99 (3 

H. s). 2.85 - 3.11 (2H. m). 3.95 (2H, t. J =6.2 H 
z), 4.15 - 4.20 (IH, m), 5.91 (IH, d, J = 3.4 H 
z), 6.06 (IH. d. J= 3.4 Hz). 6.53 (2H. d. J = 8.8 
Hz), 6.79 (2H, d, J = 8.8 Hz). 6.90 (2H. d. J = 8. 
8 Hz), 7.03 (2H, d, J = 8.8 Hz), 7.11 - 7.27 (5H, 

m). 

IR (KBr) cm-i : 1613. 1514. 1397, 1289. 1246. 117 

I. 1049. 833. 760, 700. 
[0345] Wm 1 9 5 

(2R)-2-(4-(l-{3-{2-(l,3-0'y3)-df9-y-;l/-2-'fM 

7 X y ^ 7*n t;H -s-j'C ^;i-iH- fcro-;u-2-'f iV) 
7xy^i.')-3-7x-;l/rn>'\->K xf-;u 
(1) 2- (2- {3-[2-(4-'<> ^df V 7 X -M -5-p< ^/U 
-lH-h'n-;P-l->f M rn M 7 x ~)V)-\,-y^V 

3-[2-( 4 -O-y/U^r^ 7 X ::iy|/)-5->< -fyU-lH- 1 n 
-;P-W/P)7*oy'?>'-l-3j--y|,. (1.00 g, 3.11 mmol). 
2-(2-b KD=iri^7x-;l')'<.yV;fdf-tV-yK986 m 
g, 4.67 mmol), h'j7 x-lUyfiXy ^ y (1.22 «, 4.6 
7 mmol) iON/Uxyig^ (2 ml) iZl.l' -KTV'Ji])V 
if.-Mi;\^'^^)i;y (1.18 g. 4.67 mmol) ^^i.. 80 

D-7h^^57^-(A.df.-ify : pg«xf-;U=7: 1) T'» 
SLt . iWaSrift^^t UTfl/c. 950 mg (IR* : 5 
9.4%) 

'H-NMR (CDCla) ^: 2.05 - 2.10 (2H. m). 2.30 (3H. 
s), 3.92 (2H, t, J =5.6 Hz), 4.29 (2H, t, J = 7.4 
Hz). 4.93 (2H. s). 5.91 (IH. d. J = 3.2 Hz). 6.01 
(IH, d. J = 3.2 Hz). 6.74 (2H. d, J = 8.8 Hz). 6. 

87 (IH, d, J =8.4 Hz). 7.07 (IH, t, J = 7.6 Hz), 

7.18 - 7.54 (IIH. m), 7.74 - 7.79 (IH. m). 8.09 

- 8.14 (IIH. m). 

IR (KBr) cm-' ; 1615. 1524. 1454. 1385. 1309. 128 



3, 1267. 1244. 1175. 1026. 835, 750. 698. 

(2) 4-(l- {3-{2-(1.3-'<.>'y^^-9-y-yU-2-^ M 7 x 
y =Sr 7'n h'/H -5-X ■f/l'-lH- \iu-)V-l-A M 7 x 

2- (2- B-(2-(4-'<.>'>''/l.;tdf ^-7 x~yl^)-5-y ^/U-IH- 
en-yl/-l-f /ujrn b*^ i/} 7 x -;l')-l. 3-^y y^T 
'«f-9-y-/l' (930 mg, 1.81 mmol) 0)^9 J-MiSi m 
1). Th5tHn79>' (40 ml) Wm:mn'7l/^ 
J^m, (200 nig)&Jpi.. TkSl^ffl^T 4 «f^j«#L 

LTf#?t. 730 mg (l|X$ : 98.4X) 
iH-NMR (CDCI3) 5; 1.93 - 2.11 (2H, m), 2.28 (3 
H. s), 3.83 (2H. t, J =6.0 Hz), 4.22 (2H, t. J = 
6.8 Hz). 5.91 (IH. d. J = 3.4 Hz). 5.98 (IH.d, J = 
3.4 Hz). 6.54 (2H, d. J = 8.0 Hz), 6.83 (IH. d, J 
= 8.4 Hz). 7.03- 7.56 (7H. b). 7.75 - 7.80 (IH. 
m), 8.05 - 8.10 (IH, m). 

IR (KBr) cm- I : 3063. 1613. 1584. 1549, 1526. 149 

3, 1483, 1545, 1387. 1312. 1269. 1244. 1169, 1038. 

910. 839. 750. 

(3) (2R) -2-(4- ( 1- {3- (2-( 1 . l-^yVa^^^^^r-tV-Z- 

;P) 7 X y ^ TO e;H -5-^ f-;i-iH- 1 D-;i-2- 

•^/U)7xy^i/')-3-7x-;i/rmN'yK xrj-)V 

4-(l- {3-(2-(l. 3-^y y:t^^;-y-;l^2-^ M7 
v)ro tr;l/> -5->< ^/P-lH-en-;l,~2-^ yp) 7 x y- 
(710 mg, 1.73 Mol). (S)-2-t HD^v-3-7x- 
;^rD/'^•yi? Xf-zP (504 mg. 2.59 mmol). hD7x 
-;U*X7 -f y(679 mg. 2.59 mmoi) <r>V)V:ii^ymWL 
(2 ml) {;i.r -{rVVil}Vif^-M'J'^'<^''}i?y (654 
mg, 2.59 mmol) $-jD;j., 80 •CT'12 'mm^Ltz, 

$• 'J y/P;!? 7 A n-7 h 7 -f - ('V^IJ- 
y : Pi!X^;l.=30 : 1) f^lilLt, mmkWm 
t IXWZ. 390 mg (W : 37. 5X) 
'H-NMR (CDCI3) $; 1.20 (3H, t, J = 7.4 Hz), 1.98 
- 2.05 (2H, m), 2.27(3H, s). 3.18 - 3.26 (2H. 
m). 3.91 (2H, t, J = 5.8 Hz), 4.15 (2H, q, J= 7.4 
Hz). 4.22 (2H. t. J s 7.4 Hz). 4.70 - 4.77 (IH. 
m), 5,89 (IH, d.J = 3.2 Hz). 5.98 (IH, d. J = 3.2 
Hz), 6.68 (2H. d. J = 8.4 Hz). 6.87 (IH, d. J = 8. 
0 Hz). 7.04 (IH. t. J = 7.2 Hz). 7.14 - 7.55 (11 
H. ■). 7.74 - 7.79 (IH. m). 8.00 - 8.05 (IH. m). 
IR (KBr) cm-' : 1752. 1732, 1613. 1524. 1481. 145 

4. 1309. 1269. 1240. 1187. 1084. 1033, 750, 700. 

c 0 3 4 6 ] mmm 1 9 6 

(2R)-2-(4-(l-{3-(2-(l, 3-'<.yyjf:^r1fy-;l^2-'f M 
7xy^>')rv tr/H -5-y ^/W-1H- f n-;U-2->f /W 
7xy^fi')-3-7x-;l.'7*OA-ygj i-hV^yj^ 
(1) (2R)-2-(4-(l-{3-(2-(l,3-'<yy3i-=^r-fy-/l-2- 
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-f /U) 7 X y >-) 7'n t'M -5-> f-yp-lH- t:D-/l^-2- 
^M7x/^iy]-3-7 X -yl^r DAVIS 
(2R)-2-(4- (1- 13- (2-(l . 3-Oy':t ^-t V'-ZP-Z-f /l^) 
7 X y ^>')7'De;H-5-^ f-y|^lH-b:D-;l'-2-'f /P) 
7xy^x)-3-7x:x;uroy\-yiE Xf-;U (380 mg. 
0.633 mol) (?) THF (15 ml) t :^9y-lV (15 ml) 
lS^J§?B[ClN m.^^')^J^Mm (3 ml. 3 nmol) 

SSUc. «$l:i/'J;&y;l';&7i*^n'?h^^97^- 

tz. 206mg (IR*: 56.9%) 

IH-NMR (CDCI3) 5; 2.05 - 2.10 (2H. n). 2.33 (3H. 
s). 3.26 - 3.72 (2H,m). 3.47 - 3.87 (2H. m). 4. 
07 - 4.35 (2H, m). 4.67 - 4.73 (IH. m), 5.88 (1 
H. d. J = 3.4 Hz), 5.93 (IH, d. J = 3.4 Hz). 6.11 
(2H. d. J = 8.4Hz). 6.76 - 6.82 (3H, m). 7.04 (1 
H. I. J = 7.0 Hz). 7.26 - 7.54 (lOH.n). 7.93 - 
7.98 (IH. m). 

IR (KBr) cm-' ; 3032, 1730, 1613, 1524, 1495. 148 

mmi 

(2) 

(3) h^^ooi^m 

(4) h^^'o-Di^m (<^04^) 
( 5 ) xrT*) ym-^y^-i^OA 

n- 
m\m2 

(2) y^h-X 

(3) h'y^a^i^m 

(4) h-y^aai^m ((^oyt) 

(5) Xf70ywif7i^^^i^'yj» 

If- 

m^zm^±^ ( 1 ) ~ ( 6 ) m^t. mmim\>^ 
[0348] mm 1 

(1) m\m&'f-<09u--yy)ixv=i>yj^7m 



1. 1454. 1240, 1181. 1084. 1042. 910, 837. 750. 70 
0. 

(2) (2R)-2-(4-(l-{3-(2-(1.3-^yy;l-=*r-9-V'-/U-2- 
;W 7 X y ^ 7'n t;H -5-j< f-;u-lH-trD-;l-2- 
'f;P)7xy^v-)-3-7x-y|/rny\-yiK -ThO^yi^ 
(2R) -2-14- (1- {l-{2-(\,lrKyY:^^^V-)V-2-i IV) 

7 X y ^v-jTD t/H -5-.>( f-;P-lH-tf o-;U-2-'f /U) 
7xy4fi^)-3-7x-;UTDy'?yiJ (190 mg,0.3S mm 
ol) (CX:5'y-/U (5 ml) fclN 7kS!^k-^^ 
^'y-;l^iSjS (0.299 ml) SrJpi. jfilSUc, 

fZ. 162 mg (IR^^:91.0%) 

'H-NMR (DMSO-de) 8: 1.85 - 1.94 (2H. m). 2.17 (3 
H. s), 2.93 - 3.18 (2H, m), 3.91 - 3.99 (2H, m), 
4.12 - 4.18 (2H. ■), 4.S2 - 4.39 (IH, m),5.74 
(IH, d, J = 3.2 Hz), 5.81 (IH, d, J = 3.2 Hz). 6.6 

8 (2H, d, J = 8.4 Hz), 7.04 - 7.99 (15H, m). 
IR (KBr) cri ; 1613. 1524. 1481. 1454. 1416. 131 
0. 1269. 1236, 1034, 839. 750. 700. 
(aJo^" 13.2* (c 0.580. )<9 J-M 
[0347] 

5 0 m g 
34mg 
10. 6mg 
5mg 
0 . 4mg 
20mg 
1 20mg 



Genbanl<(M31724) f - A ICgll $ ilT V ^ l> h h PTP 

-\mm\^m\.zi,xr7^ v-mtxr^-^ -7-2$-^ 

RKL. hhskeletal muscle cDNA^-^ 7^7 'J — (Clonete 
chit HL5002a) J;0. Z.ilt:,ffiry^ ^-^m^^fzm 

m^zi.y)mm)mm^\.tz. ^mmc. w/. 58 

•C. 30S\ ITC. 9 ivm^'&LfZ, PCRS 

lG4«!B!l(1322bp)(±, pT7 Blue-T'<^'^'- (Novagentt) 



50mg 
34mg 

1 0. 6ing 
5 mg 
0 . 4mg 

2 Omg 
1 2 Omg 

I,z9u-=iy/l,. iBSE?iJ5:ili2L/^. d^^Z. PTPIB 

<nwm&& -f 3- Yth i-32ir 5 /mkm 

^thtzth^ hhPTPlB cDNA (1322bp)100ng$:7*7-< 
■7- 3t5j:t/T7'f v-4S:fflv>rJi(iUv:. PCUKie^ 
^!|5!l(976bp)tt. pT7 BIue-T'<^':?- (NovagenffitC^' 
□--y/L, imWM^miLtz. pT7 ^Int-IK^^ 
— t hPTPlB cDNA(976bp)5:$lJ|®Bf!INdeItSalI(3&S 
jS (tt)) T'«Wr5aSL. 0.7% rx;a-;^>-";l^«^j|:ij 
Xikmk. 969bp|8ffrS:«)0ajL, «ii!Ly'v:. CKOffiM" 
Sr. $iM»»Ii:XhoI(!gS3g (»)) t'fl)»rJ!l«L/v: 
pET32a(+)'<.^'^-(Novagentt){Ci^AL. T7 lac7*Dt 
-:^-i6iJffliTtPTPlB(3217 5 yi!)5:C5|?ffit6fli<7)hX 
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t hPTPlB cDNA(969bp)?:fl«lgL/L\ pET32a(+)-h hPTP 




I Cm-IB (mm) 


IB cDNA(%9bp)5::*:^MBL21 DE3 pLysS (Novagentt){C 




0.89 






6.48 


fz. 2xmm (Tyf>-^Jy{5QMg/m\))%t:m^K 37 




0.5 






0.38 


IPTGdsopropyl b-D-Thiogalactoside) trlvHt^h X 0 




0.34 


mat. ^yf'^^m.^mmL, ^t^^z-^rcx-^m 




3.1 






5.87 


(iltSrlysis buffer SOml (20inM TrisHCl (pH8.0), 0.5M 




0.41 


NaCK liM PfBF, SniM benzanidine^ Lysozyne 5iiig)tC:S 




1.01 


mt, m^mmLtz. S'6^)-i?f(12000rpni, 10^. 4 




0.53 


'O L?t±?»l:iHiidazoleS:50iiiMt^a«t oWmi. NK 




0.71 


jfVSrfS^L/cHis Bind resin (Novagenit) t}I-tf7t;(4 






■C. -^). (20nM TrisHCl (pHS.O), 0.5M NaCl, Irfl P 




0.32 


MSF, 5iiiM benzamidine, 50mM imidazole) 'l<XM\X''di^ 




0.42 


t*. (20iiiM TrisHCl (pHS.O), 0.5M NaCl, ImM PMSF. 5 




0.48 


dH benzamidine^ 400iiiM iinidazole)'C11ltbL. Ultrafre 




0.72 


e-15 Bioniax-50 (MILLIP0REa)$-ffl(,^'r3S'i:'ii|^L/:: 




X.l 


(llms/inK 4ml) . SDS-PAGEtCoomassie Bluei^fe, fii 




1..1 


PTPiBfiii!|s(UBitt) im^\fz^x.x9yrnT >f yyx\ 




1.43 






1.6 


( 2 ) mm.m'&.<r>m^ 




1.2 


m.^-^^^^nmm^mi. . ssij-rt^ Wf^m troph 


ldfiM4 2CD^^ 


4.9 


enylphosphate(pNPP) SrIK ^iS^tf l)?Stt(405ninc?)(R 




0.33 




ll%^4 6CD^d« 


0.40 


WmMW. (O.im^iSNa <pH6.5), ImM EDTA, lOmM DTT) 


l^^4 8<0^b^« 


0.36 






0.94 




l»E«|5 2C!)fi:^ 


0.31 


J^:v^t'«-5^(;:, S«S*{k-&ft<ODMSOJ§?SlO;ul, 2iiM pNPP/ 




0.31 






0.13 


Lfz. ^hiz. yrcxmimmt. t^-«iS3ts^ 




0.34 


m^Lxmjs.<7)^m^>htz. tea. mL^t-^im 




0.36 


JD<7) k t <r)mj§.<0'^\\Li 1 0 0 % t L , 5 0 




0.21 






0.23 


[0349] lamsrOTt^^-f . 




0.17 




I6««l9 4®ft^ 


0.09 




[0350] 





lW^<7)%m it^"^ ( I ) . ( II ) ^Xlf^flh(0\^ 
[035 1] 

mm] 

(SEQUENCE LISTING] 

<110> Takeda Chemical Industries, Ltd. 

<120> Tyrosin Phosphatase Inhibitor 

<130> B01192 

<150> JP 2000-154441 

<151> 2000-05-22 

<150> JP 2000-247954 
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<151> 2000-08-10 
<160> 8 
<210> 1 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify PTPIB cDNA 

<400> 1 

ccgtcatgga gatggaaaag 20 
<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify PTPIB cDNA 
<400> 2 

agggtcaggc tatgtgttgc 20 
<210> 3 
<211> 1322 
<212> DNA 

<213> Homo sapiens 
<400> 3 

ccgtcatgga gatggaaaag gagttcgagc agatcgacaa gtccgggagc tgggcggcca 60 
tttaccagga tatccgacat gaagccagtg acttcccatg tagagtggcc aagcttccta 120 
agaacaaaaa ccgaaatagg tacagagacg tcagtccctt tgaccatagt cggattaaac 180 
tacatcaaga agataatgac tatatcaacg ctagtttgat aaaaatggaa gaagcccaaa 240 
ggagttacat tcttacccag ggccctttgc ctaacacatg cggtcacttt tgggagatgg 300 
tgtgggagca gaaaagcagg ggtgtcgtca tgctcaacag agtgatggag aaaggttcgt 360 
taaaatgcgc acaatactgg ccacaaaaag aagaaaaaga gatgatcttt gaagacacaa 420 
atttgaaatt aacattgatc tctgaagata tcaagtcata ttatacagtg cgacagctag 480 
aattggaaaa ccttacaacc caagaaactc gagagatctt acatttccac tataccacat 540 
ggcctgactt tggagtccct gaatcaccag cctcattctt gaactttctt ttcaaagtcc 600 
gagagtcagg gtcactcagc ccggagcacg ggcccgttgt ggtgcactgc agtgcaggca 660 
tcggcaggtc tggaaccttc tgtctggctg atacctgcct cttgctgatg gacaagagga 720 
aagacccttc ttccgttgat atcaagaaag tgctgttaga aatgaggaag tttcggatgg 780 
ggctgatcca gacagccgac cagctgcgct tctcctacct ggctgtgatc gaaggtgcca 840 
aattcatcat gggggactct tccgtgcagg atcagtggaa ggagctttcc cacgaggacc 900 
tggagccccc acccgagcat atccccccac ctccccggcc acccaaacga atcctggagc 960 
cacacaatgg gaaatgcagg gagttcttcc caaatcacca gtgggtgaag gaagagaccc 1020 
aggaggataa agactgcccc atcaaggaag aaaaaggaag ccccttaaat gccgcaccct 1080 
acggcatcga aagcatgagt caagacactg aagttagaag tcgggtcgtg gggggaagtc 1140 
ttcgaggtgc ccaggctgcc tccccagcca aaggggagcc gtcactgccc gagaaggacg 1200 
aggaccatgc actgagttac tggaagccct tcctggtcaa catgtgcgtg gctacggtcc 1260 
tcacggccgg cgcttacctc tgctacaggt tcctgttcaa cagcaacaca tagcctgacc 1320 
ct 1322 
<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify PTPIB cDNA 
<400> 4 

tacatatgga gatggaaaag g 21 
<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide primer to amplify PTPIB cDNA 
<400> 5 

tagtcgacat tgtgtggctc cagg 24 

<210> 6 

<211> 976 

<212> DNA 

<213> Homo sapiens 

<400> 6 



tacatatgga 


gatggaaaag 


gagttcgagc 


agate gacaa 


gtccgggagc 


tgggcggcca 


60 


tttaccagga 


tatccgacat 


gaagccagtg 


acttcccatg 


tagagtggcc 


aagcttccta 


120 


agaacaaaaa 


ccgaaatagg 


tacagagacg 


tcagtccctt 


tgaccatagt 


cggattaaac 


180 


tacatcaaga 


agataatgac 


tatatcaacg 


ctagtttgat 


aaaaatggaa 


gaagcccaaa 


240 


ggagttacat 


tcttacccag 


ggccctttgc 


ctaacacatg 


cggtcacttt 


tgggagatgg 


300 


tgtgggagca 


gaaaagcagg 


ggtgtcgtca 


tgctcaacag 


agtgatggag 


aaaggttcgt 


360 


taaaatgcgc 


acaatactgg 


ccacaaaaag 


aagaaaaaga 


gatgatcttt 


gaagacacaa 


420 


atttgaaatt 


aacattgatc 


tctgaagata 


tcaagtcata 


ttatacagtg 


cgacagctag 


480 


aattggaaaa 


ccttacaacc 


caagaaactc 


gagagatctt 


acatttccac 


tataccacat 


540 


ggcctgactt 


tggagtccct 


gaatcaccag 


cctcattctt 


gaactttctt 


ttcaaagtcc 


600 


gagagtcagg 


gtcactcagc 


ccggagcacg 


ggcccgttgt 


ggtgcactgc 


agtgcaggca 


660 


tcggcaggtc 


tggaaccttc 


tgtctggctg 


atacctgcct 


cttgctgatg 


gacaagagga 


720 


aagacccttc 


ttccgttgat 


atcaagaaag 


tgctgttaga 


aatgaggaag 


tttcggatgg 


780 


ggctgatcca 


gacagccgac 


cagctgcgct 


tctcctacct 


ggctgtgatc 


gaaggtgcca 


840 


aattcatcat 


gggggactct 


tccgtgcagg 


atcagtggaa 


ggagctttcc 


cacgaggacc 


900 


tggagccccc 


acccgagcat 


atccccccac 


ctccccggcc 


acccaaacga 


atcctggagc 


960 


cacacaatgt 


cgacta 










976 



<210> 7 
<211> 321 
<212> PRT 

<213> Homo sapiens 
<400> 7 

Met Glu Met GIu Lys Glu Phe Glu Gin lie Asp Lys Ser Gly Ser Trp 

15 10 15 

Ala Ala lie Tyr Gin Asp He Arg His Glu Ala Ser Asp Phe Pro Cys 

20 25 30 

Arg Val Ala Lys Leu Pro Lys Asn Lys Asn Arg Asn Arg Tyr Arg Asp 

35 40 45 

Val Ser Pro Phe Asp His Ser Arg lie Lys Leu His Gin Glu Asp Asn 

50 55 60 

Asp Tyr lie Asn Ala Ser Leu He Lys Met Glu Glu Ala Gin Arg Ser 
65 70 75 80 

Tyr He Leu Thr Gin Gly Pro Leu Pro Asn Thr Cys Gly His Phe Trp 
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85 90 95 

Glu Met Val Trp Glu Gin Lys Ser Arg Gly Val Val Met Leu Asn Arg 

100 105 110 

Val Met Glu Lys Gly Ser Leu Lys Cys Ala Gin Tyr Trp Pro Gin Lys 

115 120 125 

Glu Glu Lys Glu Met He Phe Glu Asp Thr Asn Leu Lys Leu Thr Leu 

130 135 140 

He Ser Glu Asp He Lys Ser Tyr Tyr Thr Val Arg Gin Leu Glu Leu 
145 150 155 160 

Glu Asn Leu Thr Thr Gin Glu Thr Arg Glu He Leu His Phe His Tyr 

165 170 175 

Thr Thr Trp Pro Asp Phe Gly Val Pro Glu Ser Pro Ala Ser Phe Leu 

180 185 190 

Asn Phe Leu Phe Lys Val Arg Glu Ser Gly Ser Leu Ser Pro Glu His 
195 200 205 

Gly Pro Val Val Val His Cys Ser Ala Gly He Gly Arg Ser Gly Thr 

210 215 220 

Phe Cys Leu Ala Asp Thr Cys Leu Leu Leu Met Asp Lys Arg Lys Asp 
225 230 235 240 

Pro Ser Ser Val Asp He Lys Lys Val Leu Leu Glu Met Arg Lys Phe 

245 250 255 

Arg Met Gly Leu He Gin Thr Ala Asp Gin Leu Arg Phe Ser Tyr Leu 

260 265 270 

Ala Val He Glu Gly Ala Lys Phe He Met Gly Asp Ser Ser Val Gin 

275 280 285 

Asp Gin Trp Lys Glu Leu Ser His Glu Asp Leu Glu Pro Pro Pro Glu 

290 295 300 

His He Pro Pro Pro Pro Arg Pro Pro Lys Arg He Leu Glu Pro His 
305 310 315 320 

Asn 



321 



<210> 8 












<211> 969 












<212> DNA 












<213> Homo sapiens 












<400> 8 












tatggagatg gaaaaggagt 


tcgagcagat 


cgacaagtcc 


gggagctggg 


cggccattta 


60 


ccaggatatc cgacatgaag 


ccagtgactt 


cccatgtaga 


gtggccaagc 


ttcctaagaa 


120 


caaaaaccga aataggtaca 


gagacgtcag 


tccctttgac 


catagtcgga 


ttaaactaca 


180 


tcaagaagat aatgactata 


tcaacgctag 


tttgataaaa 


atggaagaag 


cccaaaggag 


240 


ttacattctt acccagggcc 


ctttgcctaa 


cacatgcggt 


cacttttggg 


agatggtgtg 


300 


ggagcagaaa agcaggggtg 


tcgtcatgct 


caacagagtg 


atggagaaag 


gttcgttaaa 


360 


atgcgcacaa tactggccac 


aaaaagaaga 


aaaagagatg 


atctttgaag 


acacaaattt 


420 


gaaattaaca ttgatctctg 


aagatatcaa 


gtcatattat 


acagtgcgac 


agctagaatt 


480 


ggaaaacctt acaacccaag 


aaactcgaga 


gatcttacat 


ttccactata 


ccacatggcc 


540 


tgactttgga gtccctgaat 


caccagcctc 


attcttgaac 


tttcttttca 


aagtccgaga 


600 


gtcagggtca ctcagcccgg 


agcacgggcc 


cgttgtggtg 


cactgcagtg 


caggcatcgg 


660 


caggtctgga accttctgtc 


tggctgatac 


ctgcctcttg 


ctgatggaca 


agaggaaaga 


720 


cccttcttcc gttgatatca 


agaaagtgct 


gttagaaatg 


aggaagtttc 


ggatggggct 


780 


gatccagaca gccgaccagc 


tgcgcttctc 


ctacctggct 


gtgatcgaag 


gtgccaaatt 


840 
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catcatgggg gaclcttccg tgcaggatca glggaaggag ctttcccacg aggacctgga 900 
gcccccaccc gagcatatcc ccccacctcc ccggccaccc aaacgaatcc tggagccaca 960 
coatgtcga 959 



(51)Int.Cl.7 mSm^ FI (##) 

A6 1P 3/04 A6 1P 3/04 

3/06 3/06 

3/10 3/10 

9/00 9/00 

9/10 10 1 9/10 10 1 

13/00 13/00 

19/00 19/00 

19/02 19/02 

21/00 21/00 

29/00 29/00 

31/00 31/00 

35/00 35/00 

37/02 37/02 

37/08 37/08 

43/00 1 1 1 43/00 1 1 1 

C 0 7 D 207/34 C 0 7 D 207/34 

209/10 209/10 

403/12 403/12 

413/12 413/12 



Fi^-MP^) 4C063 AAOl BB08 CC06 CC52 DD04 
EEOl 

4C069 AC05 AC07 

4C086 AAOl AA02 AA03 AA04 BC05 
BC13 BC70 GA07 GA09 MAOl 
MA04 NA14 ZA36 ZA42 ZA45 
ZA66 ZA70 ZA81 ZA94 ZA96 
ZB07 ZBll ZB13 ZB26 ZB32 
ZC20 ZC33 ZC35 

4C204 BBOl CB03 DB07 DBll EB02 
FBOl 



